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STEEL CARS ‘AND SAFE TRAVEL. 

If, as the records of the Interstate Commerce Com- 
mission show, the majority of the injuries and fatalities 
on our railroads are due to collisions and derailments; 
and if, as unfortunately seems to be the case, the man- 
agement of our railroads is unable to reduce the num- 
ber of accidents of this kind: in other words, if derail- 
ments and collisions are, under existing conditions, an 
inevitable feature of modern railroading—then perhaps 
the best thing we can do is to render our rolling stock, 
and particularly our passenger cars, as collision-proof 
as possible. 

The steel car is collision-proof. 

A few years ago, a certain company began to build 
steel freight cars; and, of course, the first of these 
that were sent out upon the road were not long in run- 
ning into a smash-up. Here they demonstrated, at once, 
their ability to stand an amount of pounding, crushing, 
and wrenching which would reduce a wooden car to-the 
proverbial kindling. wood. After*suehra collision, what 
was left of the wooden cars was burnt on the spot;, but 
the steel cars were unearthed from the wreckage of 
their older and frailer brothers; their trucks were re- 
placed beneath them; and they were hauled off to the 
car shops to have the kinks taken out of them. 


In a heavy collision, it is the telescoping of one car > 


into another that kills and wounds the passengers; but 
steel cars cannot telescbpe. ‘Even with the momentum 
of a heavy.,train behind it, the platform of..the, tele- 
scoping car is.unable to shear its way through the 
vertical ;steel :posts (angle irons, channels, or ,T-irons) 
which form the frame of the car body. Following the 
line of least resistance, steel cars, in such collision, will 
slide past each other, or be slewed around and rolled to 
the side of the track. In this case the injuries to the 
passengers will be only such as are due to their being 
thrown violently around, and will generally be limited 
to cuts and bruises. The all-steel cars of the New York 
Subway, and the: compgsite cars with steel under- 
frames, have probably already saved more lives and 
limbs of the public,than,the operating company would 
care to admit. .Had-the-collisions which have already 
occurred taken place between wooden cars of the,old 
type, the casualty list would have been very much 
longer. 2 . 

The, Interstate Commerce Commission has accom- 
plished:a, splendid work in enforcing, automatig;coupling 
and the application of, the air brake.ngIt, mayjbe -too 
early yet, but the time is.surely coming.when the'sa@me 
Commission, will, urge or enforce upon .ourg railroads 
the use of steel cars. For obvious reasons,such\a great 
and expensive change could only be brought about 
gradually; but it will-surely come, probably by the 
voluntary act of, the railroads; and as the result ofa 
growing appreciation of the safety and ultimate econ- 
omy oft 


8 pc neem form,.of construction. =~ 
— ——— 

en TARY: METHOD OF. EDUCATING BOYS. 

e bantam Ameriean boyyis splendid material, but 
in the rough; hesjs conspicuous neither for order, sys- 
tem, nor, reapects for authority. 
supplies the» mgpt. effective remedy for these defects— 
effective because.the-remedy is sugar-coated. What 
boy with red blood: in. his veins is there, who does not 
feel a thrill at the-tap of;the drum or the sound of the 
trumpet,.who does not delight to handle a rifle, or who 
does not simply glory in popping away with blank cart- 
ridges at an. imaginary enemy in an infantry skirmish; 
or, if he is proof-against these, who will: not yield to 
the dashing interest. of the mountéd cavalry, exercises, 
or to the artillery drill with its fascinating suggestions 
of power? What other method is there that will so 
surely and so ‘quickly make the unpunctual boy on 
time to the dot, the untidy boy neat and trim, the 
bashful boy confident and assertive, the round-shoulder- 
ed figure erect and full-chested? 

The boy who at home, unheeding the gentle maternal 
protests, varies his rising hour indefinitely breakfast- 
ward, at the military school springs from his bed at 
the first note of the reveille, and dresses as though the 





The’ military ‘system . 
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house were on fire. The boy whose mother “picked up 
his things” for him at home, is now his own chamber- 
maid; he makes his bed, sweeps his floor, keeps his 
furniture innocent of dust; keeps everything in its 
place. The boy who was accustomed to argue indefi- 
nitely with parental authority now obeys without ques- 
tion or delay the commands of the smallest and most 
youthful corporal. The boy who at home thought it 
looked “stuck-up” to stand and walk straight and 
slouched disfiguringly, goes about now with his head 
up and his chin in, his chest out and his stomach 
“sucked up,” his figure straight and well poised and a 
goodly sight to see. 

The military method, however, to be effective must 
be real, there must be no sham about it. It must not 
be too diluted, too modified. The military schools that 
have succeeded best are those that have been the strict- 
est, and have trained their cadets in their military 
work as earnestly and exactingly as if the making of 
soldiers was the end in view, and not simply a means. 
The mere nattiness and glitter of the uniform can ap- 
peal only to the unworthy traits. If it is to appeal to 
the best there is in a boy, the uniform must stand for 
something more than a mere tickler of pride or fancy. 
The uniforms of the best military schools are eloquent 
of prompt and unquestioning obedience, of system and 
order, of setting-up exercises that square the shoulders 
and expand the chest, of drills with every detail accur- 
ately hammered out, of days of early rising and early 
to bed and of wholesome living, and of many other 
things which must of necessity exercise on the cadet’s 
after life an important and lasting influence. 

And not only must the military system, if it is to cre- 
ate the desired esprit de corps; be thorough and busi- 
nesslike, but if itis to keep the cadet’s-interest from 
lagging, it must have its spice-of variety. For it must 
be remembered-that the cadet of the private military 
academy has not in most instances the incentive of a 
soldier’s career ahead of him, but must gain his incen- 
tive solely from the temporary interest aroused by the 
military features of the school, itself. pe ad 

—_—_—_——— OO oo 
THE FREE-ALCOHOL QUESTIOM. 

In a recent issue we pointed out the far-reaching 
effect which the removal of the tax on alcohol would 
have upon the industries of this country, and,showed 
that the arguments in favor of free alcoho] are based 
upon sound economic principles. There is no desire to 
remove the tax upon distilled spirits intended for con- 
sumption; that tax is perfectly proper and forms a use- 
ful.source of revenue, against which no objection what- 
ever can be urged. It is. the denaturized alcohol, that 
is, alcohol which has. been made undritikable’ by mix- 
ture with noxious substances, and is, therefore, usable 
only in the manufacturing and the industrial arts, from 
which it is sought to have the tax removed. As matters 
now stand with us, alcohol for beverages and indus- 
trial alcohol are subjected to a tax of $1.10 on the proof 
gallon of 50 per cent alcohol. Commercial alcohol has 
a stremgth of 94 per cent, and the tax on it amounts to 
over $2 per gallons. Industrial alcohol, according to the 
Department , of Agricu e, could be sold profitably; 
were there no tax upon it, Oter5 cents per gallon; 
and under the increased demand -that, would be'sure to 
follow, it is,probable it could be sold profitably for 10 
cents a gallon. 

Practically all of the leading nations of Europe per- 
mit the use of spirits in the various indystries without 
the payment of duty. Great Britain, permits a-limited 
use of:it, and. in that country the Chanceller of-the Ex- 
chequer. has recently appointed a cdmmittee-to. con- 
sider the whole.qnestion-of free alcohol. . This commit- 
tee-is to inquire into the-existing, but limited, facilities 
for the«uge oftspirits in the arts and manufactures with- 
ott. pay; tgof duty. It.is composed of, experts and 
large manwfacturers of alcohol, some of: whom have 
been activ * showing how.much the chemical-indus- 
tries of. G Britains and particularly those, involying 


the use of alcohol, have sufferedjthrough \sbe, restric-. 


tions of inland revenue regulation, while German chem- 
ical inddstries, because of these restrictions, have- prof- 
ited greatly, a at their expense. 


in the prepdration-of. which alcohol is necessary; that 
many,of the processes of, production, were discovered 


* in» England -ané originally used in: that country; but 


that, when Germany, with her far-sighted provisions for 
the,use’of alcohol'free of tax in;the industrial arts, came 


“into -the field, the British manufacturers were unable 
‘to’meet \the competition. many of the factories being 


abandoned, and others experiencing a hard struggle for 
existence. Although industrial alcohol, 
one authority; could.be produced in England at from 16 
to 18 cents per gallon, the revenue tax raises the price 
to $3.04 per gallon. As an example of the effect of this 
high cost on chemical industries, it is mentioned that 
dimethyl aniline, which Germany can produce for 71% 
cents per pound, costs 57 cents per pound in England. 
In a lecture recently delivered by one of the above- 
mentioned committee before the Society of Arts, stress 
was laid upon the fact that, when it is used with the 


It seems that there‘are , 
ix that country over a*hundred maitufactured, products, 


according to” 
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incandescent mantle, alcohol forms a splendid and very 
clean illuminant, alcohol lamps being made on the 
Continent which are capable of giving as much as 1,000 
candle-power, while 250 candle-power lamps are quite 
common. Moveover, the alcohol lamp vitiates the at- 
mosphere to a sensibly less degree than any other illumi- 
nant, excepting, of course, the incandescent electric 
light. As a result of alcohol being an indispensable in- 
gredient of many valuable dyes, medicines, and chem- 
icals, there is a great importation into England of these 
articles from all continental-countries in which there 
is no tax on industrial alcohol. 

As regards the use of alcohol on the Continent, it is 
chiefly in the development of power, light, and heat that 
the industry has had its growth. This fact was em- 
phasized in a recent meeting of the Automobile Club 
of Great Britain, where the statement was made that, 
although more progress had been made with alcohol for 
the propulsion of motor vehicles in France, the quantity 
consumed as fuel by internal combustion engines in 
Germany was far larger. Of the suitability of alcohol 
for the purpose there is no doubt whatever; the tests 
of the laboratory being amply confirmed by the subse- 
quent work of the motors. The difficulty which invent- 
ors have to contend with in the production of alcohol 
motors, is that the heat of combustion of alcohol is 
about 100 per cent greater than that of gasoline; but the 
value of a fuel depends not upon its heat of combus- 
tion, but upon the number of heat units which can be 
converted into work. Out of the ten alcohol-driven 
engines entered in 1902 in the competition for the prize 
offered by the German Agricultural Society, three gave 
efficiencies of from 32.7 to 30.9 per cent when working 
under full.load. The degree of compressjon in an alco- 
hol motor is much higher than that of the gasoline 
motor. In*come cases in these tests a compression as 
high as 10% atmospheres;‘was used, amd the greatest 
explosion’ pressure attainéd was 33 atmospheres—re- 
sults which appear to proye that the higher efficiency of 
the alcohol.motor is due‘*almost entirely to the high 
compressipn: which can be used. Gasoline has a specific 
heat very. much lower than that of alcohol, and conse- 
quently the latter can stand a proportionately higher 
compression, before the pressure and temperature are 
carried to the point of ignition. Moreover, the al- 
cohol used in the German experiments contained 10 
per cent of its volume of water, which, of course, was 
conducive to a high compression. 

On the other hand, a report sent in by the United 
States Consul-General at Marseilles, France, states that 
in that country the sale of alcohol. motors*has been 
unimportant, probably ohe hundred petroleum or gas 
motors being sold for one-alcohol motor. The reasons 
alleged are the high cost of the alcohol, the greater 
consumption per horse-power, and the difficulties aris- 
ing from oxidation. In a report prepared by the French 
Minister of Agriculture upon the competitions organ- 
ized by his department, it is stated that if the use of 
alcohol could be rendered practicable, it would, offer 
decided advantages in the merchant and military «ma- 
rine, where, in_his opinion, the use of gasoline engines 


' would be attendea With. copsidegable danger. 
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NEW TRADE-MARK LAW OF APRIL 1, 1905. 

We have from time to time noted the progress of 
the Bonynge bill, which has been for some weeks be- 
fore Congress, and which has been:approved by both 
the House and the Senate. On*Tuesday, February 21, 
the bill was. signed -by the:President of the United 
States and has.become a law. The new law goes into 
operation on. April, 1, 1905. 

It has been understood for several years that the 
old.law of 1881 was exceedingly unsatisfactory, and 
was not affording the protection that was sought after 
or expected by registrants. The decision of the Su- 
preme Court in the case of Warner vs. Searle & Hereth 
Company; November 30, 1903, proved to be practically 
the deathblow. to the old law, as under this decision it 
Was not. possible to:recover damages for the infringe- 
mént of a’trade mark used. in commerce betwgen the 
States. Although long before ‘this. decision the nece$- 
sity of having a. broader,and better law had beconie 
apparent to those who were interested in the welfare 
of the patent system, all attempts at procuring favor- 
able legislation in the direction of correcting the evils 
of the old- system had utterly failed, and it is with a 
great sense of relief, therefore, thatsthose -who have at 
heart the bettering of our trade-mark laws will learn of 
the enactment of thisynew act. Under its provisions 
registrants will secure much broader protection than 
has been possible before. Not only will it -be- possible 
to recover-damages.for infringement of trade marks 
used -in fereign commerce and with Indian tribes, but 
it will be possible to protect trade marks used in com- 
merce between the States. The mere fact of registra- 
tion is prima facie evidence of ownership, and in case 
suit for infringement is brought, triple damages may be 
recovered from the infringer, if the circumstances are 
such as to satisfy the court that penalties in addition 
to the losses actually proved should be imposed. 

Another very radical departure is the provision for 
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the registration of non-technical trade marks, under 
certain conditions. As is well known, it is not now 
possible to register trade marks which are descriptive 
in character, or which make use of geographical names. 
Under the new law, however, if such a trade mark has 
become identified with a certain class of goods for a 
period of ten years, such mark may be registered in 
the Patent Office. This is an entirely new departure 
from the old practice, and is a very important step in 
advance, and will be found instrumental in legalizing 
the ownership in a certain class of vested trade rights. 
It will also be welcome news that the government fee 
for the registration of trade marks has been reduced 
from $25 to $10. 

One peculiarity of the new law consists in the fact 
that the Commissioner of Patents is required to publish 
in the Official Gazette all trade marks for which regis- 
tration has been applied. Opposition may be filed 
against the registration of the trade marks during a 
period of thirty. days following the publication of the 
notice in the Official Gazette. The act thus provides 
for protecting the rightful owners of trade marks from 
wrongful registration. Those who wish to obtain the 
benefits of the new law may re-register their trade 
marks by paying the office fees and filing new applica- 
tions. 

The new law provides wise regulations in regard 'o 
the carrying of appeals first to the Commissioner of 
Patents, and later to the Court of Appeals of the Dis- 
trict of Columbia. It also regulates the conduct of 
interference proceedings within the Patent Office, and 
also provides for the carrying of appeals from the Ex- 
aminer of Interferences to the tribunals mentioned 
above. 

Foreigners have the same privileges under the new 
law as Americans, provided their governments accord 
similar protection to the citizens of the United States. 
A certificate for a trade mark applied for in a foreign 
country will not be issued, however, by the United 
States Patent Office until the trade mark has been 
actually registered in the country of origin. 

It is believed that manufacturers and other owners 
of trade marks will make haste to avail themselves of 
the wise provisions offered by the new law. 


THE HEAVENS IN MARCH. 
RY HENRY NORRIS RUSSELL, PH.D. 

A time like the present, when none of the bright 
planets is visible in the evening sky, is a good one to 
begin a study of the constellations. 

If we go out at about nine o’clock on a clear eve- 
ning in the middle of March and look about us, we will 
notice some bright stars in the southwest. One of these 
far exceeds all the others in brilliancy, and most of us 
will recognize this as Sirius, the brightest of the fixed 
stars. It is fully four times as bright as any other 
star that is visible in our latitude. A couple of familiar 
stars on each side of it and an irregular cross of 
brighter stars below, complete the constellation of 
Canis Major—an easy group to remember, though it 
takes a good deal of imagination to see in it any like- 
ness to a dog. 

To the right of Canis Major is Orion, marked by 
the “belt,” a line of three equidistant stars inclosed by 
a large quadrilateral. Betelgeuse, the red star at the 
upper corner, is an irregular variable, being twice as 
bright at some times as at others, while the white 
stars which form the rest of the constellation do not 
alter in brightness. 

Still farther to the right we come to Taurus, whose 
brightest star, Aldebaran, forms a regular diamond- 
shaped figure with Sirius and the two brightest stars 
in Orion. It lies at one extremity of a V-shaped group 
of stars known since Greek days by the name of the 
Hyades. The star between Aldebaran and the point of 
the V is a fine naked-eye double. 

To the right of the Hyades lies the closer cluster of 
the Pleiades, whose six brightest stars are visible to 
an ordinary eye, while some twenty more can be seen 
with a field glass. 

A mere glance at such a star cluster raises the 
question, Are these stars really near together (com- 
pared with their distance from us) or do they only 
happen to seem so because they are nearly in the same 
line, though at very different distances? 

In the case of the Pleiades and the Hyades, we can 
say with certainty that the first alternative is the true 
one. In each of these clusters the stars are slowly 
moving, all in the same direction and at the same rate, 
so that their distances from one another do not appear 
to alter. They keep together like a flock of wild geese, 
and we have just as much reason to suppose they are 
really companions as we have in the case of the birds— 
in fact, more reason, for stars cannot chanze the di- 
rection of their flight at will. . 

This conclusion is still further supported by the fact 
that the stars of a group have a strong family resem- 
blance in. color and spectrum, which points to a com- 
mon origin. 

Neighboring stars of different color and spectrum 
generally show py their motions that they do not belong 





Scientific American 


to the group. For example, Aldebaran does not share 
the drift of the Hyades, but is going in quite a dif- 
ferent direction. The same is true in Orion, where all 
the bright stars except Betelgeuse have a common mo- 
tion and similar spectra. In this case the motion is 
very slow, so that it is probable that these stars are ex- 
ceedingly remote. 

Still other groups of this sort are known, notable 
examples being five stars in the Great Dipper and a 
large group in the southern hemisphere including the 
brightest star in the Southern Cross. 

But we must return to our survey of the heavens. 
A series of conspicuous constellations follows the 
Milky Way—Cassiopeia in the northwest, then Perseus, 
next Auriga, followed by Gemini with its twin stars, 
and then Canis Minor with the bright Procyon. Low on 
the horizon is part of the great constellation Argo. 

The Dipper in Ursa Major and the Sickle in Leo are 
the most familiar figures in the eastern sky. Below the 
latter is the long line of Hydra. The bright stars 
Spica and Arcturus have lately risen, but the con- 
stellations to which they belong will be better seen 
in the following months. 

THE PLANETS. 

Mercury is morning star until fhe 9th, when he 
passes behind the sun and becomes evening star. He 
is invisible except at the end of the month, when he 
sets more than an hour later than the sun. 

Venus is evening star in Aries, and is very conspicu- 
ous, as she does not set until about 9 P. M. She is at 
her brightest on the 21st, surpassing even Jupiter by 
more than a magnitude. The smallest telescope or 
even a good field glass will show her as a crescent 
like the moon two or three days before first quarter. 

Mars is in Libra and rises at about 11 P. M. in the 
middle of the month. He is growing brighter as he 
comes nearer to the earth, but is not nearly as con- 
spicuous as he will be in May. 

Jupiter is evening star in Aries, close to Venus. The 
two planets are nearest on the 8th, when Venus passes 
north of Jupiter at a distance of about five degrees. 

The moon is near by at the time, and passes close 
to the two planets the following evening, so that this 
is a very brilliant conjunction. 

Saturn is morning star in Aquarius, and rises about 
5 A. M. in the middle of the month. 

Uranus is morning star in Sagittarius, rising at 
about 2 A. M. On the 25th he is in quadrature with 
the sun, and comes to the meridian at 6 A. M. 

Neptune is in Gemini. He is also in quadrature on 
the 26th, but is east of the sun and so comes to the 
meridian at 6 P. M. 

THE MOON, 

New moon occurs at 1 A. M. on the 6th, first quar- 
ter at 4 A. M. on the 14th, full moon at midnight. on 
the 20th, and last quarter at 5 P. M. on the 27th. The 
moon is nearest the earth on the 21st, and farthest 
away on the 8th. She is in conjunction with Saturn on 
the 4th, Mercury on the 5th, Jupiter and Venus on the 
9th, Mars on the 24th, and Uranus on the 25th. 

There is an annular eclipse of the sun on March 5. 
It is invisible in the United States. The track of cen- 
tral eclipse lies chiefly in the southern Indian Ocean, 
crossing no land except part of Australia. 

Sidmouth, England, February 8, 1905. 
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GRANDFATHER’S BAROMETER. 
BY B. L, PUTNAM. 

Not 4 dainty affair with silver or satin trimmings, 
nor yet with the credentials of Uncle Sam attached; 
but a constant companion, shifting from woods and 
fields to skies—this was the weather bureau of our 





, Srandfathers; and mingled with the signs and omens 


of old there was just enough of fact that the old- 
timer sometimes gets the best of it now in foretell- 
ing the weather. 

“Rainbow at night, sailors’ delight; 

Rainbow in the morning, sailors take warning; 
Rainbow at noon, rain very soon.” 

Just adapt this couplet the next time a rainbow 
comes your way, and see for yourself. 

A combination of rain and- sunshine was also sup- 
posed to bring rain-the next day. 

Another verse which found favor was— 

“Evening red and morning gray 

Will set the traveler on his way: 
Evening gray and morning red 

Will pour down rain upon his head.” 

This is but an adaptation of the adage that a red 
Sunset is a sign of clear weather. And if the sun 
goes down in a cloud rain will surely come the next 
day. If smoke from the chimney settles instead of 
excepting in dry weather, when, the prophet assures 
us, “all signs fail.” 

If it clears off in the night, look for rain the next 
day. If smoke from the chimney settles instead of 
rising, there is a storm at hand. When sound travels 
a long distance there is also a storm near. Never 
expect much storm in the old of the moon. The ab- 
sence of dew and an unusually heavy dew are alike 
forerunners of rain. 
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Not much frost need be expected in the light of 
the moon. An owl hooting in the hollow is a sign 
of a cold storm; on the hill, it foretells a thaw. 

If the hornets build low the winter will be hard. 
When leaves fall early the winter will be long. When 
snow falls on a hard road it will not last long. The 
last spring snow storm never comes until after the 
“sugar snow,” which may: be recognized by coming in 
unusually large flakes and only lasting a few minutes. 
If the hog’s melt is found big at the front the first 
part of winter will be the most severe; if the reverse 
is true, we may look for hard weather in February and 
March. Bright “northern lights” bring severe cold. 
If the sun shines on the second day of February so 
as to permit the woodchuck to see its shadow, it will 
zo back into its hole and remain six weeks. If March 
comes in like a lamb it will go out like a lion; if it 
comes in like a lion it will go out like a lamb. In 
other words, one extreme at the beginning promises 
the reverse at the end of the month. Sun-dogs indi- 
cate a bad storm. 

Distant sounds heard distinctly forebode no good 
weather. If the sun “draws up water” it will rain. 
The pitcher sweating and the tea-kettle boiling dry 
also indicate rain. Cobwebs thickly spread upon the 
grass are an indication of fair weather. 

Animal life seems, according to the popular notion 
to have peculiar warnings regarding the weather 
changes. Some of these are explainable by natural 
causes. It is a fact recognized by all intelligent stock- 
men that cattle have an intimation of an approaching 
storm some hours before it is visible to the human 
eye. There is a certain restlessness which the cow- 
hoy has learned to interpret at once. When you see 
a pig pasturing in the field build for itself a nest you 
may look for a storm. Chickens take extra pains in 
oiling their feathers just before a rain. Pea fowls 
send forth their shrill cries as a warning, and when 
the quail cries “more wet" from the meadow, the 
farmer works briskly to get his hay under shelter. If 
the chickweed and scarlet pimpernel expand their 
tiny petals, rain need not be expected for a few hours. 
Bees work with redoubled energy just before a rain. If 
the flies are unusually persistent either in the house 
or around stock there is rain in the air. The cricket 
sings at the approach of cold weather. Squirrels store 
a large supply of nuts, the husks of corn are unusually 
thick, and the buds of deciduous trees have a firmer 
protecting coat if a severe winter is at hand. If the 
poplar or quaking asp leaves turn up the under side 
rain will soon follow, 

If the fog rises in the morning, it is a sign of rain; 
if it settles, a clear day may be expected. Watch the 
smallest cloud you can see. If it increases in size it 
is going to rain; if it melts away and vanishes com- 
pletely, fair weather will follow. 

If the camphor bottle becomes roily it is going to 
storm. When it clears, settled weather may be ex- 
pected. This idea has seemingly been utilized in the 
manufacture of some of our cheap barometers. Th? 
main trouble is, they seldom foretell the change until 
about the time it arrives. 

Last, but not least, the rheumatic can always. tell 
it “in their bones” when a storm is approaching, and 
to this prognostication the octogenarian of to-day is as 
firm an advocate as were his forefathers. ; 


->-o-— 


SCIENCE NOTES. 

MM. Chanoz and Perrigot have been attempting to 
repeat an experiment made by M. Bordier, who’ showed 
that N-rays emitted by tempered steel could apparently 
be detected by photography. The former, however, 
found that equal sized pieces of steel and of lead, 
placed on exactly similar screens, and exposed for 
various periods, never gave different halos, as described 
by M. Bordier. 





In June, 1903, the English Astronomer Royal pub- 
lished the statement that there was a discrepancy in 
the determination of the longitude between the Green- 
wich and Paris observatories. It was also stated that 
independent, though simultaneous, observations to recti- 
fy this error were to be undertaken by two observers 
in France. This work has now been completed, and 
at a recent meeting of the Paris Academy of Sci- 
ences, M. Loewy, director of the National Observatory, 
exhibited the results of the French observers. This 
is in remarkable accord with the results of the Eng- 
lish observers. The difference only amounts to three 
hundredths of a second, being in actual figures 9 min- 
utes 20.974 seconds. From this it is deduced that 
Paris stands on a meridian which is east of the merid- 
ian of Greenwich, and that its noon is this amount if 
advance of that of Greenwich. The results of these 
observations, and .their close agreement with the previ- 
ous work carried out for this purpose in 1888 and 1892, 
testify to thecommendable exactitude of the operations 
of both the English and French astronomers. Accord- 
ing to M. Loewy, the results of this last investigation 
establish precisely and definitely the difference of longi- 
tude between the two fundamental meridians of the 
respective observatories. 
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most salient feature of the Capitaine plant, 





THE LARGEST FERRYBOAT IN THE 


WORLD. 
BY H. E. WRIGHT. 
The steamer “Solano,” the largest ferry- 
boat in the world, crosses the Straits of 


carrying the trains of the South- 


Carguinez 

ern Pacific between Port Costa, Contra 

Costa County, and Benicia, Solano County, 
ilifornia She was built in 1879 and 
iunched in November of the same year. 

iler construction resembles that of a huge 


stiffened lengthwise by four wooden 


one under each of her four tracks 


cow 
trusses 
Her hull measures 64 feet 10 inches in beam 
She 
four balanced rud- 
by hydraulic 


ind 116 feet 8 inches over the guards. 
s a double-ender, with 
end, controlled 
The 
by two simple walking-beam engines of low 
has a 60-inch cyl 


ders at each 


teering “Solano” is propelled 


gear 


pressure Each engine 


inder with an 11-foot stroke, and its horse- 


power is 2,252. Each engine drives one 


and works independently of the 


The wheels are 30 feet in diameter. 


wheel, 
other 
ind each has twenty-four buckets. 


steamer has eight steel boilers, 24 


nches long and 84 inches in diam- 


The 
feet 10 
ter, and carrying 40 pounds steam pres- 








herewith illustrated, it being possible to 
operate a 10-horse-power engine at a run- 
ning cost of two cents per hour. 

The plant primarily consists of a gen- 
erator for the supply of the fuel, cooling 
and scrubbing apparatus, and the motor. 
It is due to the inclusion of the scrubber 
and cooler that the space requisite for the 
accommodation of the plant as well as the 
weight are somewhat increased, but their 
presence is absolutely essential to the sat- 
isfactory and: efficient operation of the en- 
gine. In the first place, the gas supplied 
from the generator is of such a high tem- 
perature that it must be passed through 
the cooler to condense it sufficiently for 
complete and proper combustion in the 
engine, while at the same time, in order 
to prevent clogging of the latter, it must 
be submitted to the scrubber, to cleanse the 
explosive vapor from the particles of dirt 
and other foreign substances suspended 
therein. 

The plant shown in the accompanying 
illustration is one that is now being sub- 
jected to exhaustive experiments by Sir 
John Thornycroft & Co. It comprises a 








ure. Six of these boilers are in use every 
day. Once in three weeks two are laid off, 
when the scale that has accumulated is re- 
moved with crude soda. Petroleum is used 

gallons are 


takes 50 


Every twenty-four hours 3,200 


The tanks hold 8,300 gallons. It 


for fuel 
consumed 


minutes to fire wp. 


The “Solano” has 424 feet of deck length and is 406 
7 inches on her keel Her registered tonnage is 
19 tons Approximately, she has been handling 


115,000 freight cars and 56,000 passenger cars a year 
She is double-crewed, with seventeen men in each crew, 
and night and day, making from thirty-six to 
forty-six crossings in twenty-four hours. 

The length of her trip is one mile. The average time 
of transfer including time required to cut trains, place 
them on the boat, cross the straits, unload, and couple 
on the other side, is about eleven minutes. Road en- 
gines handle one cut on and off the boat; a switch en- 
The boat draws, light, 6 feet 
$ inches, but draws 10 feet 7 inches when loaded. 

The hinged steel aprons, weighing 190 tons, over which 
the cars are transferred from the dock to the boat, are 
four-track spans, 100 long. These are controlled 
by air-tight pontoons and counter-weights which are 
handled by: hydraulic power from pressure pumps lo 
cated on the boat itself, connection being made by 
means of pipes and ordinary air-hose coupling. 

As the boat enters the slip, the counter-weights are 
raised by hydraulic power, leaving part of the apron un- 
balanced. This sinks the pontoon. The apron de- 
scends to the level of the deck, the end 
fits into a recess on the boat and is firm- 
ly latched down. The counter-weights 
ire released, and the apron and the boat 
are free to rise and fall with the tide. 


runs 


gine handles the other cut. 


feet 
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THE CAPITAINE MARINE PRODUCER. 
GAS ENGINE. 

An interesting type of marine internal- 
combustion motor has been introduced 
upon the European market. The plant 
comprises the engine itself, together 
with a producer-gas installation provi¢ 
ing the fuel for the motor. 
The application of this type of engine is 
a new development in power craft; and 
though its utilization is to a certain de- 
restrictions in 


necessary 


gree limited, owing to 


The “Solano” Kntering Her Slip. 


Floor Space, 3% by 714 feet. 


A COMPACT MARINE PRODUCER-GAS ENGINE 
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Section of Top of Capitaine Gas-Generator. 


space and weight, yet for purposes where weight is not 
an all-important problem, such as in tugs, barges, and 
large sailing vessels, it is admirably suited, owing to 
the low cost of maintenance. This latter fact is the 




















A GREAT CALIFORNIA RAILWAY FERRYBOAT. 


Weight, 2% tons.{!/Horse-Power, 3. 


two-cylinder engine, developing 30 horse- 
power, and the gas generator, and is de- 
signed for installation upon a heavy type 
of commercial craft. The floor space oc- 
cupied by the installation is 7 feet 6 inches in length 
by 3 feet 6 inches in width, while it weighs 2 tons 15 
hundredweight. The cylinders are 8.27 inches diameter 
and the stroke is 11.02 inches. The normal speed of 
the engine is 200 revolutions per minute. The pres- 
sure of the compression is 175 pounds per square inch; 
the explosion pressure ranges from 400 pounds to 500 
pounds per square inch; while the M. E. P. is about 
100 pounds per square inch. 

The gas-generating portion of the plant comprises a 
large drum, and consists of a shell lined with firebrick 
for a depth of about 4 feet. The space above this sec- 
tion contains a water reservoir. Small coal is placed 
in the generator from the top, and the coal space is en- 
tirely filled. The gas generated is a combination of 
producer and water gas, which are produced simul- 
taneously. When the fire is started and the steam 
raised, the latter is directed through the blowpipe on 
to the grate at the same time as a current of air is 
injected. The grate is a dished plate somewhat larger 
in diameter than the brick-lined coal area, and is placed 
slightly below it, so that a ring of red-hot coal is 
formed round the edge of the plate and exposed to the 
jets of steam and air that are injected. The height of 
this plate can be regulated as desired by means of a 
rack and pinion actuated by a large lever working on 
a quadrant. The water reservoir is a conical bell- 
shaped casting, which is suspended from 
the cover and is sunk in the coal bed. 
The gases flow through the center, the 
water being so arranged as to surround 
the reservoir. 

The grate is provided with two sma!l 
doors, one on either side of the drum, 
through which the ashes are with- 
drawn. To the back of the génerating 
tank are attached two cocks, one serv- 
ing the functions of an overflow and 
the other a drain cock to the water 
receptacle. When the fire is_ first 
lighted, more air is required than can 
be admitted through the orifices pro 
vided for this purpose. When the motor 
is running, this increased supply is in- 

(Continued on page 182.) 





“Solano,” Loaded, in Mid-Stream. 
View Looking Along the Deck, Showing the Four Tracks. 
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A NEW METEORITE RECENTLY PLACED IN THE 
AMERICAN MUSEUM OF NATURAL HISTORY. 

On January 26 last there was placed on public exhi- 
bition at the Natural History Museum a new meteorite, 
one of the most remarkable of its class in the world. 
Prof. Henry A. Ward, of Chicago, read a paper before 
the regular meeting of the New York Mineralogical 
Club at the Natural History Museum, Wed- 
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ground, and by the broken roots of a larger tree a few 


yards distant. Searching in the hole among the roots, 
he found a great stone buried less than two feet below 
the surface of the ground and crowded in among the 
roots, some of which had been severed by the collision. 

This mass, as shown in the photograph, is one of the 
most completely furrowed and highly oriented aerolites 
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that the brilliantly-glowing mass is in fact mainly 
cold. It brings with it the temperature of 
space, which has been estimated at 504 deg. Fahrenheit 
below zero. This meteorite is thought to be the third 
aerolite in weight (184 pounds) found on 
hemisphere. Iron meteorites run much larger. 
The Bath Furnace aerolite, we find on examining its 
composition, is a base of fine, compact oli- 


celestial 


ever our 





nesday evening, January 25, and gave a de- 
scription of the meteorite. He stated that 
the Bath Furnace is an aerolite, or stony me- 
teorite, which was seen to fall in the early 
evening of November 15, 1902, after a long 
luminous course through the heavens over 
Ohio and Kentucky, and its light was vis- 
ible even to observers in Tennessee. Its 
course was N. 81 sec. E. until it reached the 
ground in Bath County, about fifty miles east 
of Lexington, Kentucky. The first descrip- 
tion of the meteorite was published by Prof. 
Arthur M. Miller, of the State College of 
Kentucky. The few residents of the region 
where the pieces struck were much startled 
by the blinding light and the heavy detona- 
tions accompanying the fall. They spoke 
of the singing of the fragments as they flew 
through the air, and one eye-witness writes: 
“It seunded like a great buzz-saw ripping 
through a plank and coming at me through 








vine and enstatite—both silicates of 


nesia—with 
nickel iron. 


mag 


abundant sparkling points of 
It also has numérous white and 
gray spherical chondri of like material dis- 
tributed through it, and breaking firmly with 
both primary 


the mass. Its surface shows 


and secondary crust. 





Its component minerals are allied to those 
like 

the 
meteorites 


of terrestrial volcanic rocks; but other 


aerolites, it 
slag structure of 


shows nothing of melted 


lavas Stony 


apparently show us unchanged minerals 
from inner parts of the parent cosmic body 
They bring us no new mineral elements, and 
a review of their chemistry shows that they 
yield only 


to exist 


those elements which we “know 
We may justly con 


clude that the most distant regions in stellar 


on our globe. 








the air.” Before striking the ground the 
mass broke into several fragments, three of 
which have been found, 

The first-found piece fell at 6:45 P. M. in 
the road in front of the house of Buford Staten, near 
the old Bath Furnace, some five miles south of Salt 
Lake, and was picked up by him the following morning. 
It was about 8. x 6 x 4 inches in extreme dimensions, 
and weighed 10 pounds 16% ounces. It had cut a fur- 
row about a foot long and three inches in greatest depth 
in the hard road where it first struck. A second piece, 
weighing half a pound, was found one hundred yards 
west of the first. 

The third piece, the one which has now found a rest- 
ing-place in the Ward-Coonley Collection at the Museum, 
was found by a squirrel hunter, Jack Pegrem by name, 
in May, 1903, about one and three-quarter miles south 
ot the place where the other two pieces had been picked 
up. Mr. Pegrem’s attention was attracted by a fresh 
scar on a white-oak tree some fifteen feet from the 








BATH FURNACE NO. 3 METEORITE SHOWING A PECULIAR PITTED 


FORMATION. 


known to science, and no other stone of American fall, 
at least, equals it in this respect. The mass is approxi- 
mately a triangular prism in shape, and the furrowing 
of the bulging top and three sides is most complete. 
These furrows radiate from one point, or knob, in al! 
directions, streaming back upon and over the sides. 
The regularity of the trend of the furrows is most in 
teresting, as showing the steadiness of the mass in the 
air and the constancy of position of its axis, which 
doubtless was promptly taken after it entered our at- 
mosphere and was retained throughout its whole flight. 
It owes this to the position of the center of gravity with 
reference to the shape of the mass. 

In falling through space great heat occurs on the ex- 
terior of the mass, from which the melted particles are 
instantly brushed away as they form. It thus results 





space contain only a repetition in varying 
proportions and combinations of the same 
elementary substances as obtain upon our 
“earth. 

Reichenbach has shown that a body like 
a meteorite, in falling through the atmo- 


sphere at the rate of forty miles per second, 
would have, by reason of air compression, a heat on its 
surface of over 7,200 deg. Fahrenheit, forming by melt- 
ing and rubbing the peculiar glazing, pitting, 
lowing and channeling appearance which we find on the 
front and sides of meteorites. 


and hol 
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METHODS OF GOLD PROSPECTING AND 
MINING. 


BY DAY ALLEN WILLEY. 





MODERN 


During the year 1903 the estimate of precious metal 
obtained from all of the the 
United States, outside of the Klondike, represented 25 
per cent of the world’s production of gold, and 33 per 
cent of the world’s production of silver, being 3,600,000 
In 1895 


the various States and Territories produced but 2,255,- 


districts controlled by 


ounces of gold and 56,500,000 ounces of silver 

















Opening a Gallery From a Test Shaft to Secure Specimens of Ore for Analysis. 








MODERN METHODS OF GOLD PROSPECTING. 


A Test Tunnel in the Rocky Mountains. 
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Consequently, the yield from the 
in less than a 


000 ounces of gold 
zold mines has increased 60 per cent 
decade. 

In seeking the reasons for this truly remarkable de- 
velopment, one is especially prominent—the great ad- 
vence which has been made in the methods followed by 
the modern gold seeker. The prospectors have taken 
advantage of progress in geology, chemistry, and other 
sciences, and have provided themselves with mechanical 
aids which are far superior to the crude implements 
employed by the metal hunters of the past. Their 
examination has not been confined to merely the bed of 
a creek or the side of a mountain, but often is so ex- 
tensive that it embraces miles of area. Many a pros- 
pecting tour rises to the dignity of an expedition, and 
embraces a variety of apparatus, to say nothing of a 
staff of geologists and other experts. 

In the old-fashioned system, as it might be termed, 
of seeking precious metal, the prospectors can be di- 
vided into two classes—those who are satisfied to ob- 
tain the metal in any form, and the “pocket hunters.” 
The latter individual considers himself above the other 
type of prospector, terming his calling professional. 
Many a one has spent the better part of his life in ex- 
ploring beds of streams and dry valleys in search of 
In southern Oregon the pocket hunters have 
perhaps more numerous than elsewhere in the 
United States proper, as this section of the State has 
yielded a large amount of gold in this form. Pocket 
prospectors depend upon the pick, shovel, and pan as 
do their fellows; but they seldom dig further into the 
side of the bank or hill than their shovel will reach. 

The ordinary prospector wades through the bed of 
the stream or tramps through its sand if it is “dry,” 
here and there filling his pan with the material. Then 
immersing the pan in water, he thus separates the 
sand from the other matter, and gradually spilling out 
the sand, eagerly gazes at the bottom of the pan to note 
any glittering streak which may betoken the presence 
of gold. If he is working along the side of a hill where 
he believes the ledge of rock may contain a vein of gold- 
bearing ore, he breaks off likely portions with his pick, 
erushes them as best he can, and dumping the dust 
and fragments into his pan, repeats the separation pro- 
cess. In the examination of rock for metal-bearing ore 
the arrastra of the Mexicans and Spaniards has been 
used extensively, especially in California and Oregon. 
This contrivance consists of a vertical shaft or axis, 
which supports several wooden bars fastened at right 
angles to it. To the ends of the bars are attached 
heavy flat stones, which by the movement of the axis 
revolve in a circular pit. The specimens of ore are 
placed in the pit, a stream of water turned upon them, 
and the arrastra placed in motion by animal or water 
power. The ore is resolved into a slimy sediment by 
being ground in the water, and passes off through the 
sluiceway, which is provided with riffies for catching 
the gold. 

The modern methods for searching for deposits of 
precious metal are so radically different from those de- 
scribed, that it may be said a revolution has taken 
place in prospecting in the United States. In the Rocky 
Mountain region the formation has been pierced as far 
as 2,000 feet in the effort to ascertain the existence of 
a vein, or the dimensions of one already discovered. 
Some of the projects which have been carried out pre- 
liminary to the opening of mines, represent an outlay 
of over a million dollars in the purchase of apparatus, 
the employment of noted experts, and in the general 
magnitude of the operations. 

Among the mechanical appliances which have been 
of great assistance to the modern prospector is the 
drill. With it he can make borings in a week where 
if a shaft were sunk a year would be needed. If the 
formation is to be examined by a shaft, however, the 
cost of sinking it is reduced toa minimum by means of 
explosive cartridges, which are now manufactured espe- 
cially for such service. They are ignited by means of 
the electric current, and it should be said that an essen- 
tial part of the modern prospecting outfit is the chemical 
battery, which is not only of value for this purpose, but 
in the application of electrolytic methods to separating 
the precious metal from the dross. 

Few expeditions of any size are sent out without an 
experienced geologist, who is usually provided with 
maps and other data giving the best information avail- 
able regarding the region to be explored. Maps giving 
the extent of the claims, the direction of the veins, and 
the general topography of the region where the mine is 
to be opened are obviously of much value, and a drafts- 
man is frequently included in the staff, with material 
for preparing the maps on the spot from the data ob- 
tained by the investigators. 

Besides the geologist, the services of an expert chem- 
ist are also of great importance, and a laboratory in 
miniature is contained in the packs carried by the ani- 
mals. So complete is this portion of the equipment, that 
a fairly correct field analysis can be made of the speci- 
mens secured by the use of the drill or by the other 
prospecting tools. If the outcropping of a quartz vein 
is discovered, enough is broken off to allow its charac- 


pockets. 
been 
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ter to be studied both from a geological and chemical 
standpoint. After examining it in connection with the 
formation in the vicinity, the geologist is often able to 
indicate where the surface can be bored with the possi- 
bility of reaching the ore-bearing strata at once. The 
value of the ore from the outcropping and that from 
the interior can be approximately determined by the 
chemist. To crush the ore is a slight undertaking, and 
with the lead which he has brought along, the material 
can be readily fused in a portable furnace. In fact, 
he has the essentials for making a “dry assay” on a lim- 
ited scale, for cupels are now made of such light weight 
that they can readily be carried on muleback. Taking 
the ingot of lead and of precious metal, he can easily 
oxidize the lead by placing it in his cupel, and heat- 
ing the latter to the required temperature in an oven 
constructed of material which he can obtain in the vi- 
cinity. With his nitrie acid he separates the silver 
which may remain, leaving the gold only to be tested 
for its value. The proportion of the gold to a given 
quantity of ore can be determined by his scales, but 
by using his touchstone or black basalt, he can detect 
the quality of the gold by the color which this substance 
makes when drawn over the surface.of the metal. 

In the outfit of the modern prospector quicksilver has 
become practically indispensable. Its affinity for gold 
makes it a most valuable agent. Where the existence 
of placer gold is imagined, the introduction of mercury 
into the test washer soon solves the problem, and avoids 
the use of rifles and other crude appliances which were 
formerly depended upon almost entirely. After crush- 
ing the specimens of test ore, the quicksilver can also 
be used to ascertain the quantity of free gold among 
the particles. As the mercury can be eliminated by 
heating the composition to a sufficiently high temper- 
ature, it is now utilized in large quantities by the mod- 
ern prospector. 
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(Continued from page 180.) 

jected by means of an air blower driven by a gaso- 
line motor. For some minutes the coal burns in pre 
cisely the same manner as it would in an ordinary 
furnace, and the combustion gases are allowed to 
escape through a chimney, though in their passage, 
by being directed through the center of the ring where 
the water is retained, they serve to gradually heat the 
water and prepare the steam ready for starting. 

As the gas is produced and escapes from the fire 
of the generator at an excessively high temperature, 
it passes into the cooler. This part of the apparatus is 
shown at the left of the large generator, and con- 
sists of another drum of small diameter. The gas is 
first cooled at the top of the drum, by passing round a 
flat cooling coil through which a spray of water is 
passed, and it finally settles to the bottom of the 
scrubber, from which it is withdrawn by a pump. A 
fine spray of water is also forced upward from the 
bottom of this drum and strikes the wall about half 
way up. The result is that no gas can possibly emerge 
at the bottom without first having come into contact 
with the water jet, which arrests and carries off any 
impurities suspended in the gas. This process com- 
pleted, the gas, comparatively cool and clean, is then 
deprived of the moisture with which it has become im- 
pregnated before it enters the engine. It escapes 
through a baffle at the bottom of the drum, and in so 
doing is partially dried, though to complete this oper- 
ation it is conveyed to a centrifugal drier, consisting of 
a number of plates fixed on rings one behind the 
other in a small cylinder; this drier churns and 
agitates it until every trace of moisture has been com- 
pletely removed. The gas is then ready for combus- 
tion in the engine. 

In the gas produced by this process there is a larger 
percentage of carbon monoxide than carbon dioxide. 
The gas is consequently not very rich, but the resultant 
issue of this defect is that a larger cylinder capacity 
horse-power is required. The calorific value of the gas 
is 137 British thermal units per cubic foot. The forma- 
tion of a larger percentage of carbon monoxide than 
carbon dioxide is preferable, inasmuch as less water is 
formed in the motor by the explosion of the gases than 
would otherwise be the case if there were a predomi- 
nance of carbon dioxide. The formation of the greater 
quantity of carbon monoxide is attributable to the in- 
sufficiency of air, and consequently oxygen, injected 
into the generator during production. 

The gas enters the engine through a doubleseat 
valve, while an adjustable quantity of air can be ad- 
mitted through the upper seating. In the arrange- 
ment of this motor, the cylinder valves are placed in 
the head of the cylinder, which can be removed by 
sliding forward after the release of the retaining nuts. 
The governing arrangement is ingenious. There is a 
quick-action governor, which when the maximum speed 
is exceeded grips a brass-ended fiber ring between two 
collars on the governor shaft. The governor also acts 
upon the low-tension magneto which is employed for 
ignition purposes. This magneto is driven off the gov- 
ernor shaft, and is completely under the control of 
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the governor so far as the time of firing is concerned. 
In the hand control of the governor the time of ig- 
nition is also automatically controlled. This arrange- 
ment is exceedingly sensitive, an alteration of % inch 
of the collar varying the revolutions between 40 and 
60 per minute. 

The cylinders are water-cooled, the jacket for the 
same being shrunk on to the walls of the cylinder, and 
forced lubrication is employed. The exhaust is muf- 
fled in a water-jacket silencer, the water employed for 
this purpose being afterward used in the gas gener- 
ator. 

It is expected that some highly efficient results will 
be obtained by the application of this plant, particularly 
for certain types of commercial craft. It constitutes a 
cheap and efficient source of propelling power, and its 
development is being followed with great interest. Such 
a plant has extended possibilities upon tugboats and 
barges, where weight and space do not form such im- 
portant considerations. 
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Engineering Notes, 
Stone sawing by wire is done successfully in France, 


according to a paper by Mr. E. Bourdon in the Bulie- 
tin of the Society for the Encouragement of National 
Industry. A complete plant comprises an endless wire 
passing round a series of pulleys, one of which is a 
driving-pulley. The necessary tension is obtained by 
a straining trolley working on an inclined plane, and 
between the driving shaft and this trolley is situated 
the saw frame, which carries the guide-pulleys for the 
wire saw. This wire, which is driven at a given 
speed, is caused to press lightly on the stone, and 
the cutting is done by sand mixed with water, which 
is conveyed into the saw-cut as the work proceeds. 
Though the mode of operation appears simple, it entails 
various difficulties in practical application. Three 
twisted steel wires are used, each wire having a diam- 
eter of 0.098 inch. The strands must be twisted fairly 
tight and should make one turn in 1.18 inch. The 
wire may be driven in the workshop at a speed of 23 
feet per second, but in quarries or adits the speed 
should not exceed 13 feet per second. The force exert- 
ed by the wire to produce the cut must be uniform 
and must be capable of being readily varied; moreover, 
it must be proportionate to the length of the cut. 

In the notable passage of the turbine-propelled 
steamer “Loongana” from Glasgow to Australia, the 
marine steam turbine once again demonstrated 
its possibilities and suitability for the same class 
of work as that which has hitherto been fulfilled 
by the ordinary reciprocating engines. The journey 
was covered in 3014 days. The vessel experienced 
some of the roughest possible weather during the 
voyage, but even under these most adverse con- 
ditions it was found that with four boilers ‘at 
work a speed of 18 knots per hour could be 
easily maintained. The average speed, however, 
throughout was 15 knots, and it was attained on a 
daily consumption of 63 tons of coal. Some interesting 


_tests were carried out during the voyage to ascertain 


the relative economies of the turbine and the ordinary 
reciprocating engines, and conclusive data were ob- 
tained showing at what speeds the turbine is the less 
expensive. These experiments proved that for ves- 
sels where a speed of 16 knots is required the turbine 
is much more economical than the cylindrical engines, 
but it becomes more expensive if the speed is decreased 
below 15 knots. Special observations were made of 
the behavior of the turbines and vessel under fluctu- 
ating conditions. On no single occasion was there any 
sign of propeller racing and it was only when traveling 
at the highest possible speed that any vibration over 
the screws was experienced and then it was very slight. 
Far steadier running was obtained, and even in the 
roughest weather not a single sea was shipped by the 
steamer. Not the slightest trouble was experienced 
with the machinery, and the turbines did not have to 
be stopped for any purpose throughout the voyage ex- 
cept when coaling at ports. Nor did the necessity 
arise for repairing or renewing any part of the ma- 
chinery. This is the longest journey that has ever 
been covered by a turbine-propelled steamer, and the 
steady running of the vessel under all conditions of 
weather constituted one of the most prominent features 
of the journey. Anticipations have been entertained 
that although this machinery has proved far more 
economical in regard to fuel consumption than recipro- 
cating engines for vessels engaged in coast and short- 
distance traffic, it would prove more expensive for ordi- 
nary long-distance voyages. This trip, however, has 
proved the opposite to be the case and established the 
superiority of the turbine for long-distance traffic under 
all conditions. 
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Occasionally a mine-shaft is “sunk upward,” to use 
a paradoxical expression, for some special reason. The 
shaft is divided temporarily by brattice-work, the 
space on one side being filled with excavated rock, and 
forming a platform for the men.—Engineering and 
Mining Journal. ‘se 
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Correspondence, 


The Weathering of Glass. 
To the Editor of the ScrenTIFIC AMERICAN: 

In the last number of the ScrentiFic AMERICAN I no- 
ticed a communication relating to the color which com- 
mon clear glass takes on when exposed to the air and 
sunlight. In relation to the same, which I have often 
noticed, I have formulated the following theory: 

The glass is essentially a silicate of calcium with 
potassium and sodium. The silica used in making the 
glass always contains some iron, which tends to give 
to the glass a yellow color. To counteract this yellow 
color, the glass manufacturers add a small amount of 
manganese dioxide. This manganese is always present 
in the cheaper grade of glass in considerable amount, 
and on long exposure to the air and sunlight forms a 
permanganate of sodium or potassium, giving the cor- 
responding color to the glass. 

The presence of manganese in glass can be easily 
proven by fusing a small piece with potassium nitrate, 
with the resulting green color of the manganate of po- 
tassium being formed. W. S. LANpIs. 

Metallurgical Laboratory, Lehigh University. 


The Scientific American Reference Book, 
To the Editor of the ScreNTIFIC AMERICAN: 

Some days ago it became necessary, in preparing 
some legal papers, for me to know the exact meaning 
of certain words, as “ampere,” “volt,” “ohm,” etc., as 
used in electric lighting. I have in my library the 
Century and Standard dictionaries, the Britannica 
and Chambers’s encyclopedias. I used them all, and 
although each defined the words, the definitions were 
given in such technical language that I or any one else 
unacquainted with electricity would know no more 
after reading the definitions than before. I spent an 
evening trying to find out the meaning of the words, 
and had just about given up when I happened to see 
your “Scientific American Reference Book” lying 
on my iable. I looked into that, and there I found 
just what I had spent hours trying to find, and in such 
plain language that any person would understand what 
was meant. I cannot too highly recommend your 
“Reference Book” to every professional man, and here 
take the liberty of expressing my appreciation of the 
same. A. H. Van BUREN. 

Kingston, N. Y., January 28, 1905. 


Vestibuled Coaches. 
To the Editor of the Screntiric AMERICAN: 

Some months ago an article appeared in your col- 
umns entitled “The Menace of the Pullmans,” showing 
the danger to passengers in day coaches, from being 
crushed by the heavier Pullmans. I called your atten- 
tion at that time to the progress several roads were 
making in establishing the heavy, wide-vestibule type 
of day coach. Recently two striking illustrations have 
occurred, showing the stability of the modern day 
coach, 

The latter part of January a train on the Boston & 
Maine Railroad known as the Halifax and St. Johns 
express, much behind time and running at a high rate 
of speed, was thrown from the track, by running into a 
broken rail. All except the engine, baggage car, and 
one Pullman left the track. One coach was thrown 
forty feet, another landed on the trunk of an appie 
tree, breaking it (the trunk) short off as if cut by an 
ax. The most harm done was the wrenching of the 
trucks from the body; no one was killed or fatally in- 
jured in this wreck. 

The other case happened recently on a New York 
State road by the explosion of a boiler on a west- 
bound train, which at the moment was passing an 
east-bound train. The cars were thrown from the 
track, and yet in the accident no lives were lost except 
those of the engineer and fireman of the west-bound, 
who were killed immediately by the explosion. As 
both of the roads cited used the heavy vestibuled coach, 
is it not a striking argument for its general adoption? 

W. M. SNELL. 

47 Winter Street, Boston, Mass., February 8, 1905. 

oo oo ——— 
Electrolytic Theory of Dissociation. 
To the Editor of the ScieNTIFIC AMERICAN: 

The following experiment performed in our labora- 
tory may be of interest to your readers as showing an 
application of the electrolytic theory of dissociation to 
physiology: 

Five dogs of the same breed and about the same size 
were selected. For two days they were each given the 
same amount of food, and allowed to drink as much 
as they wanted. In each case the food was weighed, 
and the water measured. The excrement was also 
weighed. They were then given again the same 
amount of food for the same length of time, but the 
water supply was diminished thirty per cent. The 
excrement was again weighed, and in each case was 
found to weigh less by a very appreciable amount. 
Less food was, therefore, assimilated when the water 
supply was diminished. 
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According to the electrolytic theory of dissociation, 
solutions of salts in water are dissociated into ions in 
proportion to their dilution. Since chemical action is 
a combination of ions, it follows that digestion, which 
is chemical action, will take place with greater facility 
in dilute solutions, and, consequently, that within cer- 
tain limits, the same amount of food will furnish more 
nourishment in dilute than in concentrated solution. 
If, therefore, we do not drink enough water, the pro- 
portionate amount of food wasted is greater than it 
should be, and an increased burden is thrown on the 
organs which take care of the waste. The alarming 
prevalence of diseases in these organs is probably due 
largely to this cause: The engineer, to increase the 
efficiency and economy of his engine, endeavors to get 
as much power as possible out of his fuel with as little 
waste. So it should be with the food fuel we take into 


our bodies. R. E. Hirscu. 
Assistant Professor of Chemistry, Ohio State Univer- 
sity. 


Columbus, O., January 23. 
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Disease Dissemination Through Toilet Soaps. 


To the Editor of the ScienTiric AMERICAN: 

That the upward way to better things is fraught with 
stumbling and uncertainty goes without saying; but 
that civilization is responsible for one of the greatest 
of known hygienic evils, will come as a surprise to 
the average reader, to whom the subject has never 
been brought home, and who carelessly exposes him- 
self to infection with no conception of possible danger. 

Reference is made to the practice, now so general, of 
placing toilet soaps in lavatories where different per- 
sons have access to and use the same cake of soap. 

Whoever thinks of cleansing a cake of soap after 
use, or considers that filth and disease germs may 
exist in the discolored ridges and slime upon its sur- 
face? 

In a public toilet room, soap, reeking with preceding 
contamination, is used in entire ignorance of the fact 
that a break in the cuticle will allow infection to be 
introduced into the circulation as direct and positive 
as vaccination. 

In these days of health boards, and enforcement of 
ordinances prohibiting expectoration in public places, 
and the expenditure of large sums for sanitary pur- 
poses, it seems strange that this most potent source 
of disease has received so little public notice. 

Contemplation of the actual conditions existing on 
every hand is appalling, and already this subject is 
undergoing the agitation which precedes reform. In 
two Eastern States bills are pending in the State 
legislatures seeking to make it a misdemeanor to ex- 
pose toilet soap in public toilets, where it may be 
handled by different persons. Devices have been in- 
vented which obviate this evil by inclosing the cake 
of soap in such a way as to enable one to obtain suffi- 
cient for his use without handling it, and many promi- 
nent concerns are already equipped with them; but no 
reform ever becomes general without public senti- 
ment being first aroused to the danger, and it is hoped 
that general discussion may lead to correction of this 
error. 

Humanity is confronted with so many ills beyond 
control, it would seem that one so serious, yet pre- 
ventable, should disappear as soon as the danger and 
remedy become fully known. ‘ 

GEORGE FREDERICK SHAVER. 
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Some of the Best-Paying Crops. 


To the Editor of the Screntiric AMERICAN: 

In looking over some old copies of the Scienriric 
AMERICAN SUPPLEMENT recently, the writer was par- 
ticularly impressed by an article on “Some of the 
Best-Paying Crops,” which appeared in the issue dated 
July 20, 1901. A proper consideration of the facts 
given therein affords a very interesting measure of 
the advances that have been made in planting since 
that date. 

For insiance, for a crop of potatoes, in 1901, as the 
article sets forth, “150 bushels per acre is considered 
satisfactory to the farmer, which at 75 cents per 
bushel amounts to $112.50 per acre.” Unfortunately, 
there are yet many farmers who consider 150 bushels 
“satisfactory,” but the best growers now produce 300, 
and there are men who obtain more than that yield 
year after year. 

Nor is that all to be said about the matter, for it 
can be shown that even 400 bushels of potatoes is not 
the limit that can be obtained. From the reports of 
various agricultural experiment stations, it appears 
that the Canadian experimental farms, near Ottawa, 
hold the record in potato production. There the 
yield on small plots, carefully managed, rose as high 
as 772 bushels per acre. Seven varieties gave over 
600 bushels per acre, fifteen turned out more than 500 
bushels, and for sixty-one the crop was 400 bushels or 
better. 

While no such yields have been secured from large 
fields, it is manifest that the lesser yields in field 
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planting are due to inferior cultivation. Moreover, 
even with what is called “field cultivation,” the best 
farmers receive from $250 to $300 per acre of po- 


- tatoes. 


In turnips, which was another crop considered, the 
yield was said to be 400 bushels, usually, per acre. 
With present-day cultivation a crop of from 500 to 
600 bushels is gathered. Where mangles produced 600 
bushels, modern methods have turned out more than 
50 tons, or say 1,800 bushels. 

In field beans the development has been relatively 
very small, but as cultivated now there are few 
crops that pay truck growers higher sums for the 
ground occupied than string or snap beans. For it is 
a poor variety that will not give a quart of salable 
pods per foot length of drill, and drills may be made 
two feet apart. At five cents a quart—a common 
price—the return should be at the rate of $1,000 an 
acre, Or more. 

The yield of parsnips is put down at 500 bushels 
per acre in 1901, while carrots gave 600. The more 
eareful cultivation now practised has increased the 
average crop from 10 to 25 per cent, and prices for 
table varieties are the same—75 cents a bushel. But 
the records show that a crop of 40 tons of carrots is 
not beyond reach, and parsnips can be made to yield 
30 tons. 

A most profitable producer (in certain sections) 
that was not mentioned by the writer of 1901, is the 
strawberry. In New Jersey and around Norfolk, Va., 
a crop of from 5,000 to 8,000 quarts per acre is called 
good, but there are growers who cultivate extra fine 
varieties with great care, and thus produce from 
10,000 to 15,000 quarts per acre. And the extra fine 
berries bring from 10 to 15 cents per quart, and in 
some cases as high as 25 cents, where the ordinary 
crop brings from 3 to 7 cents. 

The methods by which the improved crops are pro- 
duced are simple and open to all planters. Where the 
land was plowed and harrowed once before planting, 
it is now plowed twice and harrowed and worked 
with a cultivator, perhaps five times, for some crops, 
before the seed is put in. The use of various legumes 
for improving the soil has become a regular practice. 


By the selection of seed and the crossing of varieties, 
productiveness, and the other good qualities as well, 
have been greatly improved. As an instance of this 
improvement, it may be noted that where a crop ol 


100 bushels of shelled corn was once called good, there 
is now a record of 238 bushels—all of which increase 
was due to the crossing of varieties and the selection 
of seed. 

But it appears that the chief factors in the increase 
of farm crops are formed in the conservation of soil 
moisture and in irrigation. The dust blanket or 
mulching of fine earth has often added much more to 
the size of a crop than any quantity of expensive 
fertilizers, but a proper system of irrigation to give 


the required moisture at precisely the right hour is 
the most important feature of modern scientific farm- 
ing. It is not too much to say that a proper use of 
tile drains in combination with a sufficient supply of 
irrigating water would double the yield of nine- 
tenths of the farms lying in the regions where it is 


commonly believed that the rainfall is abundant. For 
while rains may afford sufficient moisture on the aver- 
age, it is of the utmost importance that the moisture 
be applied at precisely the right time. 


As the writer of 1901 said, “Every man must’ ce 
cide for himself what crops he can raise with profit.” 
But the day is gone when a man can depend en the 
experiences of his grandfather in deciding on methods 
of cultivation. The old-time sneers at “book farming” 
are seldom heard now, for the men who have accepted 
the lessons taught by the agricultural experiment 
stations are the only ones able to answer the question, 


“What are some of the best-paying crops?” 
Northwood, Herkimer Co., N.Y. Joun R. Spears. 


—— 
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The Current Supplement, 

The current SurrLeMENT, No. 1522, opens with an arti- 
cle by Emile Guarini on the viaduct of Fades, which 
article is splendidly illustrated. “The Spark Coil” is 
the title of an article which will be read with extreme 
interest by automobilists. Our Belgian correspondent 
writes on a liquid rheostat. Sir John Fliot’s paper on 
meteorology in the British Empire is continued. Miss 
Agnes Clerke, the well-known English astronomer, 
writes on our solar system. M. Tsybikoff, a Buriat by 
birth and a Lamaist by religion, was probably the first 
Occidental who ever entered the forbidden city of 
Lhasa. A stirring account of his experiences begins 
in the current SuppLeMENT. Splendid photographs of 
Tibetan scenes illustrate the article. Commander W. H. 
Beehler of the United States navy writes on estimating 
distances. “Waterproofing Fabrics” is the title of a 
most instructive technological article by H. Hield. Dr. 
Allan McLaughlin tells how immigrants are inspected. 
“The Light of a Glowworm” is interestingly discussed 
by Dr. T. Lamb Phipson. The usual electrical notes, sci- 
ence notes, and engineering notes are published. 
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EDUCATION OF BOYS BY THE MILITARY 
METHOD. 
BY MAJOR BR, L. GIGNILLIAT 


The has been 
fortunate In 
ate Mr. H. H 


munificence of 


Culver Military Academy 
that the 


Culver, of St 


founder, 
Louis, and the continued 
have enabled it to 


generosity of its 


his widow and sons, 


include in its equipment, without regard to expense, all 


those military features which are most apt to appeal 


to a boy's interest and in the learning of which he is 
most apt to acquire a good physique, nerve, alertness, 
all those other qualities that will 


good judgment, and 


make of him an effective, capable man 
The 


among these special provisions 


cavalry department doubtless stands pre-eminent 
The building of a large, 
well-equipped riding hall, and the purchase of a troop 
of forty suitable horses, involved no little outlay at the 
start and is an item of considerable expense in mainten- 
ance, but that it pays big dividends in the making of 
fine physiques and in the development of patience, per- 
The Amer- 


severance, and grit, there can be no doubt. 


ican boy has a natural liking for the horse, and a nat 
ural aptitude for riding, and when there is added to 
this the glamor of the cavalry features, it becomes ir 
resistible indeed The cadets of the Culver Black 


Horse Troop have acquired a reputation for their horse 
manship that is not altogether undeserved, for in their 
rough riding they perform many feats of horsemanship 
that a professional performer need not be ashamed of 
This is all the more remarkable, in that many of these 


youngsters got on a horse for the first time when they 


joined the troop. Natural aptitude plus keen interest 
and proper in 


struction works 


especially 
the 
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tures also receive their share of attention. The troop 
is drilled in the saddle, and the cadets are taught the 


use of the saber, the carbine, and the pistol. 
days they frequently make long road marches, with 
halt for lunch and the interesting details of a picket 
line and a camp fire. Possibly during the march they 
ford a stream; their carbines pulled from the boots 
are carried on the shoulder to keep them dry, and the 
rider’s legs are stretched along the horse’s neck, to keep 
them out of the water and to guide the horse. 

The government furnishes modern breech-loading 
field pieces for artillery drill, and this instruction is 
given to cadets in the upper classes. They are taught 
how to load and to fire the piece, using blank cart- 
At Culver some of the black horses are then 
drafted into service, and the cadets are taught the 
mounted drill with all its dash and excitement. Ca- 
dets who have been well trained in the cavalry de- 
partment are mounted as drivers, and it is indeed an 
interesting sight to see them cracking their long black 
whips and expertly guiding their teams as they gallop 
through the movements of “Action Front!” and “Ac 
tion Rear!” and the other evolutions of the drill. 

The Gatling-gun drill too has its element of interest, 
and the cadets have established a record for making a 
hundred yard run and going into action in 26 seconds. 
This was done in an exhibition the cadets gave on Cul- 
ver Day at the St. Louis Exposition. 

A record of constructing a rope and spar bridge, 26- 
foot span, complete to the tying of the last knot, in 414 
minutes, is a record of which the cadets in the bridge- 
building detachment also feel proud. An important fea- 


ridges. 


On holi- 
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There are other details of the cadet’s military train- 
ing besides these matters of the practical drill. There 
is the marching to meals and to classes, company in- 
spections to see that all linen is clean, clothing brushed, 
and shoes polished; room inspections, where the officer 
passes a white-gloved hand over the furniture, and 
many other things that cannot be mentioned here. 
And lest the impression should be gained from this de- 
scription of a cadet’s military instruction that he 
does naught else save drill and perform military duties, 
let it be said that he does quite as much studying as 
the student of the non-military school, and does it 
with clearer head by reason of his regular hours and 
abundant exercise. 

There is an hour or so of recreation that figures in 
his day’s routine also, and what it lacks in length is 
compensated for by the extra zest that is lent to it by 
the close attention to duty during the rest of the day. 
The cadet finds time also to distinguish himself in 
athletics. As a maiter of fact, the military instruc- 
tion by its enforced system might almost be said to 
create the time it uses, and it in this way trenches in 
no way on the time for the other important things of 
a boy’s education. 

All that has been said so far has been with reference 
to the military instruction as a means of teaching 
boys to become effective citizens. The government, 
however, regards this military instruction as an end 
in itself, for it appreciates the value to a nation de- 
pendent largely on its citizen soldiery in time of war, 
of having so many of its youth each year well trained 
in the soldier’s calling. The government, therefore, en- 

courages this mili- 
tary instruction 





remarkable re 





sults 

The history of 
the buying of the 
troop tends aiso 
to add somewhat 
to its esprit de 
corps The first 
horses of the 
troop were those 
that proudly par- 


aded Pennsylvania 
Avenue at Presi 
dent McKinley's 
first inauguration, 
the 
personal 

They 
bought 
Troop “A” 
diately 


as mounts of 
his 


cort. 


es- 
were 
from 
imme- 
their 
return from Wash 
ington. \ tradi- 
the old 
Troop “A” 
retained in 
naming 


on 


tion of 
is still 

the 
the 
name 


of 
the 
of each beginning 
the initial 
letter of the troop 
There are Agility, 
Aguinaldo, Airy, 
Ace of Spades, 
and forty-five 
others, and 


horses, 


with 


stall Amen. The cadets learn 


to ride as do the troopers of the regular cavalry, with- 


in the last 
out saddle, the horse equipped with a watering bridle, 
blanket, and They awkwardly 
enough, clambering laboriously to 
like the 
however, 


surcingle start out 
and 
sitting them meal. Ina 
few months, lightly from the 
ground at the word of command, and land clearly on 
the horse's back. They the trot and at 
the gallop, and vary it mounting to a standing 
position, or by turning in air so as to land facing the 
croup, or vault the galloping 
horse, . and the off side. They ride 
standing and take hurdles while in this position; some 


their horses, 


proverbial sack of 
they spring 
do this at 


by 


perhaps 
then 


entirely over 


mount trom 
of the more expert even stand facing to the rear. Then, 
not content with the feats of the cavalryman’s “mon- 
key riding,” they link sometimes four, 
horses together, and, spanning the inner horses Colos- 
sus of Rhodes fashion, go dashing about the hall, tak- 
ing hurdles, dismounting, mounting, and vaulting in 
style. It is an inspiring 
to see these youngsters performing these feats 


three, even 


true Greco-Roman indeed 
sight 
of horsemanship of the ancient hippodrome standing 
on their flying horses as lightly as a mosquito hawk on 
a swaying reed, the embodiment of youthful daring 
and youthful grace. And what training it is indeed 
for eye, nerve, and muscle! The Greco-Roman picture 
shown in this article was the model used by Zolnay 
for a life-size bronze statue that was placed on exhi- 
hition in the east entrance of the Palace of Education 
at the St. Louis Fair. It attracted much attention by 


its spirited appearance, and was awarded a medal 
The less spectacular but more practical cavalry fea- 








One of the Fireproof Military Barracks. 


EDUCATION OF BOYS BY THE MILITARY METHOD. 


ture of their military training, and one in which the 
cadets also take a great deal of interest, is their rifle 
practice on the range. They shoot at two, three, and 
five hundred yards, and some very creditable scores 
have been made. Marksmen’s and _ sharpshooters’ 
badges are given the cadets under the same qualifica- 
tions as those prescribed for the National Guard. A 
soldier should be taught not only how to shoot straight, 
protect himself under fire, and this aiso 
figures in the cadet’s instruction. He is taught how to 
dig shelter for the three positions—lying 
down, kneeling, and standing. 

The infantry drill, however, is in a way the most 
important of all the military instruction. The bat- 
talion of infantry is in all military schools the basis 
of the organization for both military instruction and 
discipline. The manual of arms and the close-order 
drill. with their machine-like precision, are wonder- 
fully effective in teaching a boy a regard for details. 
Then there are the extended-order movements, with 
skirmishes over the surrounding country and attacks 
with blank cartridges on an imaginary or represented 
enemy. These are what the cadets enjoy most of all. 

When the weather permits there is parade at sunset. 
The cadets, drawn up in a long, motionless line, made 
resplendent by glittering brasses and snowy-white 
cross belts, stand at parade rest while the band “sounds 
off.” Then the evening gun is fired, the battalion is 
called to attention, and while the band plays the “Star- 
Spangled Banner,” the nationa) flag is impressively 
lowered. This is a ceremony that never loses in effec- 
tiveness by being repeated, and one that is calculated 
to arouse a boy’s patriotism if anything will. 


but how to 


trenches 


in schools by de- 
tailing officers of 
the regular army 
to a certain num- 
ber of colleges and 
military acade- 
mies in each State, 
and by issuing to 
these schools rifles 
and equipment 
and a iiberal year- 
ly allowance of 
ammunition. The 
institutions to 
which officers are 
thus detailed are 
divided into three 
classes, A, B, and 
C, according to 
the extent of the 





military instruc- 
tion they give to 
students. Class C 


comprises those 
which devote the 
most time to the 
military instruc- 
tion, and _  regu- 
late the cadet’s 
daily duties by 
the same sort of 
routine in force in 
a military garri- 
son. It is the in- 
struction given in 
schools of this class that it has been the intent of this 
article to describe. 


—3 +6 
Makes the Water Pump Itself, 

A current motor conceived with reference to its use 
in connection with irrigation has recently been pat- 
ented, and is now being introduced throughout the 
Western States. The mechanical principles upon which 
it is constructed are those of deflection and leverage, 
which until now have never been combined for purpose 
intended. The current pressing against a sheet-irouv 
blade resting in the stream and placed at an angle to 
the current, causes the blade to swing back and forth. 
The force generated is communicated through a lever 
back to pumping mechanism or other machinery. 
After lever has reached the limits of its sweep, the 
blade is forced aiftomatically to a reverse angle to that 
formerly occupied, which causes the blade and lever to 
travel in an opposite direction until limit is again 
reached, this performance continuing without introduc- 
tion of any other power than that furnished by the 
stream and without any attendance or supervision. The 
lever or sweep is hinged to supporting timbers, so as 
to make the motor self-adjustable to any stage of water. 
All parts are above water, thereby making it an easy 
task to oil and keep in repair. The expense is confined 
to first cost of plant and installation, and the absence 
of any cost incidental to operation and maintenance 
makes it the cheapest known irrigating device, and by 
reason of this fact it will doubtless appeal to those in- 
terested. The inventor of this motor is Mr. John 
Roeh, of Spokane, Wash., corner Riverside and Post 
Streets. 
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Qn the Target Range at 200 Yards. 


The Gatling-Gun Drill. 


Greco-Roman Riding. 
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Hasty Intrenchments. Lying Down, Kneeling, and Standing. Full-Dress Drill. The Formation is « Column of Squares. 


The Black Horse Troop. Carbines Are Taken From the Boots and the Legs Extended to Keep Them Dry, and Also to Guide the Horse Into Deep Water. 
EDUCATION OF BOYS BY THE MILITARY METHOD. 
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A NOVEL MOTOR ICE BOAT. 

The motor ice boat shown in the accompanying iI- 
justration built by Mr. Charles S. Ketcham, of 
Eastport, L. I. The boat consists of an ordinary scow 
having mounted within it a two-cycle gasoline motor 
of four or five horse-power, 
direct 


was 


which is connected 
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tons of ore each in the year 1903. Five of these 
—the Fayal, .the Mountain Iron, the Adams, the 
Stevenson, and the Mahoning—are on the Mesabi 
range, in Minnesota; the sixth is the Red Mountain 
group, in Alabama. Eleven other mines shipped 
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MOTOR BOAT ENGINES AT THE SPORTSMEN’S 
SHOW. 

At the eleventh annual Sportsmen’s Show, now being 
held in Madison Square Garden, New York, the exhibit 
of motor boats and their engines, together with a large 

oval display tank in which 
the boats are shown in ac- 





by a belt to a large spiked 


wheel mounted forward ol 
the motor, and adapted to 
engage the ice through a 
slot in the floor of the scow 
The motor scow is steered 


with a sharpened steel rud 


der blade on the end of a 
long sweep This motor 
ice boat is a very simple 


affair that can be 


structed by 


con 
any amateur, 


and yet it is “capable of 


attaining a considerable 
speed and giving much en 
joyment to the owner. 
nisiditieeaiiaaliiiie eens 
THE HEATON AIRSHIP. 
Since the publication of 


eur article last week in 








tion, occupies the entire 
main floor. Although there 
‘is no great change in the 
construction of ‘the boats 
themselves, there is a de- 
cided increase in the size 
of the gasoline engines 
used on some of the larger 
ones for the purpose of de- 
veloping high speed, and 
the number of cylinders 
used is as high as six or 
eight. 

The accompanying illus- 
trations show several of the 
noteworthy engines on ex- 
hibition. The 250-horse- 
power, eight-cylinder Craig 
engine used in the “Onon- 
tio” when she made her 








which the failure of Heat 
airship, the “Cali 
Messenger,” was 


on’s 

fornia 
chronicled, we have received the two pictures herewith 
published. They show admirably the construction of 
indicate that it differs not very widely 
gasbag dirigible balloons. To recapitulate 
the information published last week, it may be stated 
that the Heaton airship consists first of 
reservoir 76 feet long and 14 feet 
capacity of 10,000 feet of hydrogen gas, of a 
lifting power of Directly beneath the 
bag is a sheet of canvas, denominated by the inventor 
an “aeroplane,” 
airship in falling or ascending. 


the craft, and 
from most 


a silk gas 
in diameter, with a 
cubic 
600 pounds. 
designed to assist the movement of the 
The rudder is lightly 


constructed of bamboo covered with sacking, and is 
governed by ropes at the will of the engineer, the air 
current, generated by the rapid revolution of engine 


and propeller, assisting in the prompt control of the 
airship in the line of direction as the operator deter- 
mines. The platform upon which the operator stands 
is built of bamboo to the net above by 
linen lines 

The engine, generating 20 horse-power, 
weighs, exclusive of propeller, but 55 pounds. It is de 
scribed as a double-cylinder, 4 by 4, revolving around 
a stationary crankshaft, the propeller blades being at 


rods trussed 


though 


tached to and a part of said cylinders. It is con- 
structed of steel, and the motive power is furnished by 
gasoline Power is increased by the elimination of 


flywheels, as well as lightness by dispensing with water 
coolers, the cylinders being kept cool by the strong air 
currents generated by the rapid motion in 
The two fans have each a surface of 8 square feet 
and are 5 feet from tip to tip 


revolving. 
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A HOME-MADE MOTOR ICE BOAT. 


500,000 tons and less than 1,000,000 tons each. 
These were the Biwabik, the Spruce, and the Burt, on 
the Mesabi range; the Pioneer and the Chandier, on 
the Vermilion range, in Minnesota; the Chapin, the 
Cleveland Cliffs, and the Pewabic, on the Menominee 
range in Michigan; the Aragon and the Lake Superior, 
on the Marquette range; and the Norrie, on the Goge- 
bic range 


over 

















Heaton Standing Next to the Frame of His Airship. 


record nautical mile in 2 
minutes, 26 seconds (28.42 


statute miles per hour) 
last October is the largest engine at the show. The 


large inlet and exhaust pipes used on this engine are 
noticeable in the photograph. They are 3 and 4 inches 
in diameter respectively. 

The cylinders have a 7%-inch bore and a 9-inch stroke, 
and their heads contain twin inlet and exhaust valves 
mechanically operated by bell cranks worked from a 
single cam shaft on one side. The compression used is 
80 pounds, and the speed of the engine 850 R. P.M. A 
three-bladed, reversible propeller was used with it on 
the “Onontio.” The cylinders are mounted on nickel- 
steel stanchions, the cranks being entirely exposed. 
The bearings and cranks are lubricated by wick oilers. 
The crankshafts, of which there are two coupled to- 
gether at the center, are 274 inches in diameter. They 
are of nickel-steel, hollow-bored. The bedplate, bell 
cranks that operate the valves, and a number of other 
smaller parts are made of manganese bronze. 

The total weight of the engine is 3,520 pounds. 
Variable make-and-break igniters are used on this en- 
gine, the current being supplied by two magnetos 
driven by bevel gears. The two four-cylinder engines of 
which it is composed are thus independent even to 
their ignition current supply. Separate 
supply each also. 

Another engine built on somewhat the same lines as 
the Craig is the new 100-horse-power, six-cylinder 
Standard, which has 8x10 cylinders and develops its 
power at 300 R. P. M. This engine has its valves in 
a valve chamber beside the cylinder. The inlet valve 
is automatic, or suction-operated, and is provided with 

a small piston on its valve stem. This 
piston (which is fitted with one piston 


carbureters 





In common with other affairs of 
some of the most simple and apparently 
obvious facts of steam engineering have 
only been 
and endeavor 
natural laws. 
of the distillers on board ship for supply 


learned after long experience 
in a contrary 
Years ago, before the days 


direction to 


ing fresh water to the boilers, it was the 
practice in the United States Navy to use 
salt water for the “make-up,” i.e., 
ply the water lost by leakage and other 
wastes. The rule was never to allow the 
salinity of the boiler water to exceed 1% 
per cent of saturation But, of 
it happened more than once that this rule 
had to be broken on account of leaky 
boilers, stress of weather or other reasons 
which make it unsafe to 
blow off and replace with sea water. Un 
der such circumstances the surprising re- 
sult was always noted that the scale de- 
posits were more friable and easily broken 
loose from the sheets and tubes, so that 
cleaning the boilers was an easier task 
than when the salinity had been kept 
down te the prescribed percentage. The 
reason, of course, was that when the sa- 
linity was kept at a low percentage more 
sea water had to be pumped into the 
boilers, which introduced more lime and 
other scale-making properties. The lime 
being thrown down at once, formed a hard 
insoluble scale that could be removed only 
with difficulty. With less seawater intro- 
duced less lime was deposited, hence less 
scale-—Machinery. 


to sup- 


course, 


impossible or 
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life, a 








ring) works in a closed cylinder having 
but two or three small air holes, through 
which the air can escape. Thus it forms 
an air dash pot and keeps the valve from 
seating too heavily. 

An extra set of cams permits of run- 
ning backward. Three of the cylinders 
are fitted with auxiliary valves for letting 
in compressed air for starting and re- 
versing purposes. A special cam opens 
the exhaust valve during every up-stroke 
of the pistons, and air is admitted during 
every down-stroke, so that the three cyl- 
inders form a single-acting compressed- 
air motor under those conditions. As 
soon as the other three cylinders begin 
to fire, the air is shut off and the whole 
engine is run on gasoline. Sufficient air 
is carried, at a pressure of .75 to 100 
pounds per square inch, to run the engine 
two or three minutes this way alone. 
The air is compressed by an air pump 
driven by an eccentric on the crankshaft. 
The starting and reversing feature makes 
a clutch and reverse gear unnecessary, 
as the engine can be started and reversed 
under load. 

The 150-horse-power Simplex engine of 
the “Challenger,”’ which boat covered a 
mile recently in Florida at the rate of 
291%4 miles an hour, consists of eight cyl- 
inders cast in pairs and bolted to a single 
aluminium crank case. The crankshaft 
is a steel forging of generous size. The 
bore and stroke of the cylinders are 6% 
and 6% inches respectively, and the com- 
pression used is 95 pounds. The motor 








There were six the United 


1,000,000 


mines in 
over 


States which produced 





THE HEATON AIRSHIP IN FLIGHT, 


develops its full power at 800 R. P. M. 
It is fitted with jump spark ignition from 
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storage batteries and two spark coils, the secondary 
current being distributed to the various spark plugs by 
means of two high-tension distributers. The oil is 
kept at a certain level in the eight compartments of 
the crank case by means of a special oil pump. A 
sma!l scoop on each crankpin box dips into the oil and 
raises a small quantity of oil at every revolution, pour- 
ing it into a trough in the upper part of the case, which 
directs it to the bearings. The sight-feed oilers at the 
top of the engine also oil the bearings and cylinders. 
A single automatic carbureter supplies all eight cylin- 
ders. in this carbureter the main air passage is very 
small, and the auxiliary air enters through specially- 
shaped passages determined by ex- 
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One of the novel motor boats on exhibition was 
shown by the Electric Launch Company, of Bayonne, 
N. J. The motor of this boat was placed forward of 
the cockpit in the bow of fhe boat, and the cockpit con- 
tained four small seats with aluminium backs, such 
as are seen on automobile racers. The steersman is 1n- 
tended to sit directly back of the motor, and the whole 
layout is much the same as on an automobile. The 
Panhard boat was constructed on similar lines, although 
the motor in this instance was not placed so far for- 
ward. This design does not appear to be as good as 
the usual one, in which the motor is placed in the 
center of the boat; for with the motor in the bow, the 
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small fraction of a horse-power in the transformation 
The cold air is discharged into a refrigerating tank 
which, if of 100 cub. feet capacity, will be kept at a tem- 
perature of 16 degrees. If desired, vessels of wate! 
placed in this tank can be frozen, in order to keep the 
tank cool while the plant is not running. This plant 
is an accessory that will be found very convenient bh; 
yachtsmen. 
sis lini tails FA 
Raisins, 
With 


in the thin skin is a soft pulp, in which several smail 


Soak some raisins in water and examine them 


seeds lie. The fruit appears to be one-celled, but. whén 


quite young was two-celled, the di 


viding wall disappearing as the 








periment and so shaped that the 
rate of admission of the air varies 
with the speed of the motor. The 
motor has all the improvements 
suggested by a large antomobtie ex- 
perience, such as the ends of the 
exhaust-valve springs being passed 
through holes in the valve stems 
instead of being secured by a 
washer and pin, for example. It is 
set at an angle of 5 deg. in a boat, 
but the special oiling system as- 
sures a liberal supply of oil to all 
bearings, without too much oil at 
the lower end and consequent foul- 
ing of the spark plugs. 

The two. six-cylinder engines 
shown by the Gas Engine and 
Power Company, of this city, were 


two of the finest and best-finished 
engines at the show. This com- 
pany’s product, both motor boats 


and automobiles, is sold under the 











fruit 
the pulp. It 
of a calyx 


ripened, and forming part ol 


is superior, no trace 
being discernible at its 
apex, and may be classed as a berry, 
usually in 


although the berry is 


ferior. The pulp has a sweet, slight 
ly acidulated taste, but the small, 
hard, pear-shaped pips are’ astrin 


gent, as is also the skin. 
Raisins are the dried fruit of the 
grape-vine, and are produced chiefly 


in Spain, although vines are culti 


vated in many other’ countries 
(Italy, California, Australia, Greece, 
ete.). They are usually ‘partially 
dried on the vines, the stalk being 
twisted or broken to prevent mois 


ture from reaching them, and the 
drying completed in a warm room 
They are 
either in 


ins from 


packed for exportation 
(muscatel rai 


(Valen 


bunches 





Malaga) or loose 





The 150 H. P. Engine of the “ Challenger.’ 


cia raisins). Sultanas are a small 


seedless variety of grape, exported 


from Smyrna, and currants a still 





name “Speedway.” Two types of 
four-cycle motors, besides’ sev- 
eral small two-cycle engines, are — 


manufactured by jt. The most in- 
teresting engine on exhibition is the 
six-cylinder four-cycle motor with 
elliptical brass water jackets. The 
inlet and exhaust pipes pass up 
within the jackets, and the only 
pipe or piece of machinery exposed 
besides the cylinder is the rod that 
operates the rocker on top for open- 
ing the exhaust The inlet 
valves are automatic, and, with the 
exhaust valves and spark plugs, are 
located in the The contact 
maker is on a vertical shaft at the 
rear end of the motor. Individual 
spark coils with tremblers are used. 
The mounted upon 
steel instead of on the 
bore and stroke 


valve. 


head. 


cylinders are 
stanchions 


crank case. The 











and the motor 
horse-power at 900 


are both 6 inches, 


develops 60 


60 H. P. “Speedway ” Motor Boat 


Engine Fitted With Brass Water Jackets. is 


smaller variety, exported from the 


islands of the Grecian Archipelago. 


Raisins are slightly laxative in 


their action, as, indeed, most fruits 


are that contain abundance of su 
gar They contain about 25 per 
cent of water, 65 per cent of sugar 


and 1.4 
per cent of acid, chiefly present as 


(dextrose and levulose), 


potassium bitartrate. If kept for a 


long time the water evaporates, and 
crystalline nodules of sugar or po 
bitartrate make 


tassium their ap 


pearance.— Pharmaceutical Journal 


oo — 
A huge project for the perfection 
the city 
This 


necessary 


of the drainage system of 
of London is being prepared 
become 


undertaking has 


owing to the fact that the metropolis 





increasing in size at the raie of 



































42 H. P. “ Speedway ” Engine, Showing Carbureter and Reverse Gear. 


R. P. M. The other four-cylinder motor is of: the 
standard automobile type, with individual, integrally- 
cast cylinders bolted to the crank case, with mechani- 
cally-operated inlet and exhaust valves, single car- 
bureter, jump-spark ignition, etc. It has a 4%-inch 
bore by 5-inch stroke and develops 42 horse-power at 
900 R. P. M. The company also builds a 7-horse-power 
two-cylinder, a 101% and a 21-horse-power three-cylin- 
der, and a 14, 28, and 60-horse-power four-cylinder 
motor of this type, as well as a 90-horse-power six- 
cylinder. A 3-horse-power single-cylinder and a 6- 
horse-power double-cylinder two-cycle engine are also 
manufactured. 


MOTOR BOAT ENGINES AT THE SPORTSMEN’S SHOW. 


boat is liable to be topheavy in a seaway, and the motor 
also is difficult to get at for adjustments. 

The Standard Company also exhibited a novel elec- 
tric lighting and refrigerating plant for yachts, con- 
sisting of a 5-horse-power, single-cylinder gasoline en- 
gine combined with an air-compressing cylinder on one 
side and a jacketed air-expanding cylinder on the other, 
the three-throw crankshaft being direct-connected to a 
2-kilowatt dynamo. The air, compressed in one cylin- 
der to 75 pounds to the square inch, is sent through 
a system of cooling coils and then expanded in the 
expansion cylinder, which reduces its temperature to 
about 15 degrees below zero, while consuming only a 


250 H. P. Craig Marine Engine, Which Made a Record Mile in the * Onontio.” 


1,000 houses per month, and the existing facilities are 
not sufficient to cope with the requirements. This new 
scheme involves the construction of 300 miles of main 
and flood sewers. At the present time London is not 
provided with two systems of drainage—one for houses 
and the other for streets. The result is that when there 
is an abnormal rainfall, floodings invariably follow, and 
the contents of the buildings are considerably dam- 
aged thereby. It is anticipated that the new scheme 
will occupy from four to five years to carry out, at an 
expenditure of $35,000,000. The underground works 
will cost $15,000,000, and when the enterprise is com 
plete, London will be one of the healthiest cities. 
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CURIOUS FISHES OF THE DEEP SEA. 

BY DS. SANDERSON ON RISTISON, 
That one animal can devour another twice its own 
size, at a single swallow, is a statement that may seem 
to the uninformed to be as incredible as any fish 
story ever invented. Nevertheless, it is true of certain 
fishes. So far as known, such fishes are inhabitants of 
the deep seas, where utter darkness perpetually pre- 
vails, with an unvarying temperature almost as cold 
as ice, and a pressure ranging, according to depth, 
from a quarter to three or four tons upon every square 
inch of their body surface. 
The deep sea is commonly regarded as commencing 
where the rays of sunlight cease to penetrate, which 
is estimated to be less than twelve hundred feet below 
the surface, and may extend to twenty times that dis- 
tance, or even much more, down to the bottom of the 
ocean, Fishes have been dredged from below twelve 
thousand feet, Under such diverse conditions of life, 
we would naturally expect that their respective in- 
habitants would present considerable difference in their 
structural particulars, and also in their habits. To a 
considerable extent such is the case. But in this con- 
nection we meet with some surprises of quite a remark- 
able character, and which seem to oppose the current 
evolution theory. For example, instead of the total 
darkness invariably abolishing the organs of vision by 
disuse, we find that the deep-sea fishes commonly pos- 
sese eyes, while only a few are blind. In this connec- 
tion it may be remarked that some suriface-water in- 
habitants are also blind. There are evidences, however, 
which appear to be characteristic qualities of deep-sea 
fishes, namely, weak connective tissue and extremely 
delicate fin muscles, indicating still-water conditions; 
also thin fibrous bones, full of cavities, indicating high- 
pressure conditions. While these peculiarities are 
doubtless well adapted for deep-sea life, an idea of 
their unfitness for superficial waters may be gleaned 
from the following extract from Dr. Alcock's recent 
book, which records his observations as naturalist to 


CHASMODON NIGER (CARTER). 
Fish 0% inches long contaiming tn ite stomach a fish }4g inches long. 



















CHASMODON NIGER (CARTER). 
Top view of @¢-inch fish with 10}¢-loch fieb in its stomach. 


the ship “Investigator” of the British navy. He says: 
“When a deepsea fish is brought to the surface, how 
gradually and carefully soever, its bones are often like 
80 much touchwood and its muscles like rotten pulp, 
while its eyes are*burst from its sockets, and its vis- 
céra are often blown out of the body cavity by the ex- 
pansion of the air bladder.” It frequently happens that 
deep-sea fishes are found floating helplessly 
on the surface of the ocean, with large prey 
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Such a naturalization would seem to be a reversal of 
the most natural kind of selection, ‘and there appears 
to be no theory to account for it. 

In addition to the extraordinary rapaciousness of 
certain deep-sea fishes, there are many which are re- 





LIOCETUS MURRAYI (GUNTHER). 
A fish leas than 4 inches long with a fish in its stomach 734 inches long. 


markable for their possession of illuminating organs. 
These attributes are not limited to deep-sea fishes, but 
among these fishes there are examples which eclipse 
anything elsewhere found. With the exception of the 
so-called “lures” of deep-sea fishes, their luminous or- 
gans appear to be modified mucous glands, which pro- 
duce the “phosphorescent” light. These are said not to 
exist in the small-eyed fishes, which, instead, possess 
sensitive organs of touch; and while they are com- 
monly absent in the blind fishes, some possess them 
highly developed, as in the Benthobates moresbyi. But 
illuminating power may exist without phosphores- 
cent glands. For example, in the Leptoderma afinis, 
which has eyes resembling goggles, there are no phos- 
phorescent glands, but its skin gives off a luminous 
bloom. In the Jpnops, the two eyes are flattened out, 
covering the whole top of the head, and are luminous in 
life. In the Orthoprora, the luminous body covers the 
end of the nose, like the headlight of an engine. The 
deep-sea “angler” or “sea-devil” has a rod-like barbel 
rising from its head and ending in luminous filaments, 
which are supposed to act as lures for other fishes. 
According to Gunther, fishes have frequently been taken 
from the stomach of the “angler” quite as large as it- 
self. It is commonly from three to six feet long. 

The little Melanocetus, which is illustrated here, is 
not quite four inches long, but contains in its stomach a 
fish seven and a half inches long, rolled up spirally 
into a ball. This fish is also remarkable for having a 
vertical mouth. According to Gunther, three speci- 
mens of the Saccopharynz (a deep-sea eel several feet 
long) were found floating with fishes in their stom- 
achs which many times exceeded the length of their 
destroyers. The Plagyodus ferozr is about six feet long 
and very ferocious. From the stomach of one were 
taken several octopods, crustaceans, a young brama, 
twelve young boar fishes, a horse mackerel, and one 
young of its own species. One peculiarity is that it has 
ribs symmetrically arranged the whole length of its 
abdomen. The Odontostomus atratus is a rapacious fish 
whose teeth are so large as to prevent its mouth from 
shutting. The specimen in the illustration has swal- 
lowed a cuttlefish, “whose breadth is much in excess of 
its own body.” A remarkable peculiarity is that its 





































in their stomachs. Their appearance under 
these circumstances is accounted for by the 
efforts of their struggling victims to escape 
from their jaws, causing them to ascend be- 
yond the horizontal zone which they usual- 
ly inkabit. “This explains,” observes Gun- 
ther, “the fact that all the specimens known 
of Saccopharynz and Melanocetus—deep-sea 
fishes with the same extensile stomach as 
Chiasmodue—were found with large fishes in 
their stomachs. The specimens swallowed 
were found in each case to be in a very early 
state of digestion.” 
Yet, in & general way, the structural forms 
of deep-sea fishes are identical with certain 
fishes. familiar to surface waters, s0 that they 
are regarded as simply being adaptations of 
existing surface-water species, and not a 
apecial order by themselves. 
wets It appears that many surface-water spe- 
/ + , gles stray into the deep seas; and while the 
|... thift from the one environment to the other 
y through @ graded course, it is 
why any should ever have re 
under such unfavorable conditions. 


eirodes gi 2.— Notoecopelus resplendens. 
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eyes, which are lateral, can be turned to look upward. 
The specimen of the Chiasmodus niger here illustrated 
is six and five-eighths of an inch long, but contains a 
fish in its stomach which is ten and a half inches long. 
The stomach of the devourer is stretched ag thin as 
gold-beater’s skin. It has hooked teeth, and teeth 
which cross each other from opposite sides of the mouth. 
The teeth of these rapacious fishes of the deep sea usu- 
ally point backward. According to Gunther, the fish, 
after having seized its victim with its capacious and 
very movable jaws, partly presses it down as a snake 
would do, and partly draws itself over it. The prey 
is received into an esophagus and stomach, the mem- 
branes of which are extensible as an India-rubber 
pouch, and which, therefore, may “contain a body twice 
or thrice the size of the destroyer. The empty stomach 
is contracted and folded up, and projects but little below 
the abdomen.” 

The color of deep-sea fishes is commonly black or 
dark brown. But although it is claimed that light 
is essential to the formation of colors, some deep-sea 
fishes are scarlet in parts, or uniform red or rosy. 
Others are silvery white, while according to Alcock the 
Neocopelus is “one dazzling sheen of purple and silver 
and burnished gold, amid which is a sparkling con- 
stellation of luminous organs.” 

The bottom of the deep sea is apparently devoid of 
plant life except perhaps in the form of bacteria. There 
is, however, an abundance of slime comprising animal- 
cules, which are constantly rained down from the upper 
strata, and which constitute the food of the toothless 
fishes. And as if to demonstrate the limited and cir- 
cumscribed influence of environment, we here also find 
crabs, prawns, crayfish, shrimp, lobsters, mollusks, star- 
fishes, sea-urchins, corals, sponges, protozoa, etc., which 
are not only identical in all essentials with shallow- 
water specimens, but also with specimens of the re- 
motest geologic showing. 

Much yet remains to be learned of the deep seas, for 





LAMPROGRAMMUS NIGER (ALCOCK). 
Indian * Fire-fish " with row of luminous scales, 





ODONTOSTOMUS HYALINUS (COCCO). 
Fieh containing cuttle-fish broader than itseif. 


only within the last fifty years have they begun to be 
explored at all extensively. 

A unique feature of a snowbound train recently was 
the setting up of telephonic communication between it 
and the outside world. The train became statied in 
deep drifts in a small village some 25 miles from 
Buffalo. So deep was the snow that it was impossible 
for the passengers to leave the train. One of the pas- 
sengers jocularly remarked that he would 
telephone home for his dinner. A telephone 
expert who was present heard the remark 
and afterward left the train, found a line 
man and some wire in the village, and in 
two hours had a telephone installed in one 
of the cars. The instrument was connected 
to one of the long-distance lines, and for 
the fifteen hours the train was stalled it 
was kept in almost constant operation by 
the passengers, who talked easily with 
friends anywhere from 10 to 200 miles 
away. 
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Wood Preservative and Dry Rot Remedy.— 
Dissolve 15 kilos of trinitrophenol in a ves 
sel in 35 kilos of hot water, and after the 
solution obtained in this manner has almost 
cooled, gradually enter 20 kilos of soda lye 
of 15 degrees Be., with continued slow stir- 
ring. By the addition of dyestuffs any de- 
sired color can be produced. This prepara- 
tion has an excellent antiseptic action, and 
is a radical remedy for the eradication or 
prevention of dry-rot, delaying the rotting 
or molding of wood most effectively.—Der 
Chemisch-Technische Fabrikant. 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices, 

AUTOMATIC ALARM-TELEGRAPH,.—A. 
D. SuHaw, New York, N. Y¥. The inventor's 
principal object is to provide an instrument so 
constructed that when it is set to sound an 
alarm whenever burglars break into a house 
supplied therewith the circuit connecting the 
instrument with the door or window or other 
opening will be kept open until the time of 
the entry of the burglar, thus obviating the 
waste of the battery by which the current 
which operates the Instrument is furnished and 
preventing the instrument from becoming iIn- 
operative through exhaustion of the battery. 

ELECTRIC TEMPERATURE-ALARM.—C. 
I’. Herter, Smithton, Pa. The objects of this 
invention are to provide an alarm which will 
be adjustable, so that it may be set for any 
desired temperature, which will be entirely 
automatic in operation, and which will be use- 
ful to a large number of different kinds of 
manufacturers-—for instance, distillers and 
brewers, bakers, confectioners, etc. 

THIRD RAIL.—L. T. Crastrex, Crandon, 
Wis. Mr. Crandon’s invention has reference 
to third rails, his more particular object being 
to produce a third rail which is made in 
sections which are energized independently of 
each other, the only portion of the rail en- 
ergized at a time being that immediately under 
the car. 

CONNECTION-BOX.—E. R. Le MAngquvais, 
New York, N. Y. The principal object of this 
invention, which relates to an outlet junction, 
cut-out, or connection-box for electrical wiring 
intended especially for buildings, is to form the 
box so that it may be constructed of parts 
which when kept continually on hand may be 
assembled two or more together to form a box 
of any size. This enables a contractor to 
quickly, cheaply, and conveniently assemble a 
box of the precise size necessary to the par- 
ticular job on hand. 

AUTOMATIC ELECTRIC RAILWAY-SIG- 
NAL.—W. 8. Jackson, Hoboken, N. J. This 
invention refers to signals especially designed 
for use In connection with single-track trolley- 
railways whereon cars are adapted to travel in 
opposite directions on the same track, although 
the improved devices may by modification in 
the system be employed on double-track rail- 
roads and on other kinds of railways than trol- 
ley-roads. One purpose is to provide an im- 
proved form of semaphore-controlling mechan- 
ism by which a number of cars traveling in 
the same direction may be admitted to a “block” 
or section of the railway in order to meet un- 
usual demands of traffic in one direction over 
the railway. 





Of Interest to Farmers, 


TREBD - PROTECTOR.—J. A. Perrov, Los 
Angeles, Cal. The invention is especially ap- 
plicable for use in growing eucalyptus-trees 
which are set out in great numbers for com- 
mercial purposes when very small and need pro- 
tection against rabbits and other smal! ani- 
mals until growth has attained the height of 
about two feet, after which the trees are sel- 
dom molested owing, probably, to increased bit- 
terness of taste. When a plantation has 
reached this stage, the protectors can be taken 
away and used in other places. 

MOWER-BAR.—O. R. Coz, Windham, N. Y. 
The object in this case is to produce a mower- 
bar of simple form which is so constructed as 
to prevent injury to the knives. A _ special 
object has been to provide an arrangement 
which tends to reduce the force necessary to 
actuate the knives and also minimize the danger 
of clogging or choking the knife. The inven- 
tion relates to mower or cutter-bars such as 
used in the construction of mowing-machines 
and harvesters. 





Of General Interest, 

LACE-CARD.—J. W. Wotrr, Ruralhall, N. 
«. Mr. Wolff's invention is an improvement 
in cards especially designed for application to 
lace already wound, although it may be em- 
ployed in winding lace on the card. The im- 
proved card may be employed for holding rib- 
bon, tape, and the like, and the clips used 
for fastening the ends of ribbons, tape, etc., 
as may be desired. 

SUPPORT.—H. B. WentwortH, Middleboro, 
Mass. The invention relates to supports, and 
more particularly those adapted for use in con 
nection with the horns of phonographs and the 
‘ike. Its principal objects are to provide a 
simple and effective support which may be 
folded into compact form. When not in use 
the horn may be removed from the hook, the 
arms folded together until they are parallel to 
one another, and the head, standard, and base 
separated, the support then occupying but little 
space. 

WOVEN PILE FABRIC.—H. SaRartAn, 
Yonkers,-N. Y. The object of the present in- 
vention is to provide a woven pile fabric in 
which the piles extend in one direction and a 
long pile can be used and at the same time 
an exceedingly-strong fabric can be readily pro- 
duced on a loom of simple construction. The 
invention relates to woven pile fabrics such 
as shown and described in the Letters Patent 
of the United States formerly granted to Mr. 
Saratian. 

APPARATUS FOR MAKING BISULFITE.— 
G. A. Srespins, Watertown, N. Y. The bi- 





sulfite Hquor made by this apparatus is in- 
tended for use in conjunction with steam at 
high temperature for making wood-pulp and 
the like, The apparatus admits of general use, 
but is peculiarly applicable in instances where 
it is desired to pass the sulfurous gases 
through a basic solution so as to form the 
bisulfite liquor. The principal objects are to 
provide for cooling the gases and liquor during 
the process of its manufacture and to so dis- 
tribute the gases as to expose a large surface 
thereof to the basic solution employed. 

SELF-ADJUSTING PUMP-PLUNGER, — J. 
Reip, New York, N. Y. The improvement re- 
lates to plungers having metal or fiber pack- 
ing, and especially adapted for hot-water 
pumps in heating systems. One purpose is to 
so construct the plunger that it will always 
remain in the center of the water-cylinder of 
the pump, thereby providing a water-cushion 
between the outer periphery of the plunger and 
the inner surface of the cylinder, thus prevent- 
ing any wear on the latter. 

APPARATUS FOR RAISING LIQUIDS 
FROM DEEP DRILLED WELLS.—T. F. 
Miran, DeYoung, and F. J. Mosmr, Kane, Pa. 
This invention admits of general use, but is 
particularly adapted for service in deep drilled 
wells that have a small diameter and in which 
the liquid is comparatively shallow, frequently 
failing to afford necessary submergence to seal 
the air without forming the liquid into a col- 
umn of sufficient height above the level of the 
liquid in the well, so that it can be raised 
“plunger-like” from the well to the surface of 
the earth by the rapid and violent action of 
the air at high pressure. 

DRAWING INSTRUMENT.—J. HorrMann, 
New York, N. Y. In this instance the inven- 
tion relates particularly to improvements in 
T-squares or right-line rules, an object being to 
provide a device of this character so constructed 
that it may be slid over a drawing without 
danger of blurring ink-lines that may not be 


dry, thus resulting in a saving of time in 
making drawings. 
VALVE.—cC. P. Carin, Chicago, Til. Mr. 


Carlin's invention relates to improvements in 
pressure-actuated valves, the object being to 
provide a valve of this character having very 
few and simple parts not Hable to get out of 
order and that may be made at a comparatively 
small cost. In case this valve is used with an 
upright pipe the spring may be omitted and 
the valve closed by gravity. 


GLASS-MOLD.—J. F. Buzpy, Royersford, 
Pa. This mold is especially designed for mold- 
ing glass Insulators for wiring systems. Means 
are provided whereby a hole entirely through 
an article can be molded; also, means whereby 
another hole extending from the exterior sur- 
face of the article to the first hole can be 
efficiently formed. Also means for locking the 
mold parts together and for simultaneously 
unlocking the mold parts and withdrawing 
one of the cores are provided. 

ADJUSTABLE INDEXING-CLIP, — C. ¢. 
Smiru, Exeter, Neb. In carrying out this im- 
provement the object is to provide an article 


capable of being quickly attached to a leaf 
of a book or a card, the clip being so con- 
structed that its biting edges shall tightly 


grasp the leaf in such manner that it cannot 
be accidentally dislodged or pulled therefrom 
and neighboring cards or leaves cannot acci- 
dentally slip under or catch thereon, yet sald 


clip can be immediately removed from one 
sheet or card and placed upon another. Per- 
haps the most important use for the clips 


is in connection with books or card-files, where 
by their symbols, colors, shapes, or positions 
they designate different cards, leaves, or divis- 
ions, so that such may be immediately picked 
out or referred to without handling other 
cards, ete. 





Heating and Lighting. 

HEATER.—W. Ricurer, New York, N. Y. 
The improvement relates to stoves such as are 
used for heating purposes and employing gas, 
vapors, or other oll fuel; and its object is to 
provide a heater which is durable in construc 
tion and arranged to provide a large heating- 
surface in a comparatively smal! space and to 
produce a proper circulation of the air and 
thorough heating thereof. 





Household Utilities. 

AWNING-LIFT.—-H. T. Apams, New York, 
N. Y. In this case the Invention relates to 
awnings and admits of general use, but Is 
peculiarly adapted for service in connection 
with awnings of the kind usually lifte4 at will 
by hand. The awning operates on the principle 
of a spring shade roller and Is self-raising, 
the power of the hand being partially applied 
while the awning is being lowered. This en- 
ables a person to handle it with little exertion 
and lessens danger of an accident caused by 
the frame being dropped too suddenly into 
lowermost position. A comparatively heavy 
awning can be safely manipulated by a child. 

CLOSING DEVICE FOR WINDOWS.—W. 
8S. Dox, Jersey City, N. J. The object of this 
invention is to provide a new and improved 
device for automatically closing a window 
when it begins to rain. The device is very 
simple and durable in construction, is not 
liable to get out of order, and is always in 
proper position to immediately close the win- 
dow when it begins to rain, so that the win- 





dow ft automatically closed. In combination 
with the window-closing device are means for 
controlling it, these means normally holding 
the device in an inactive position and being 
sensitive to hydroscopic changes for releasing 
the closing device. 

SINK-TRAP ATTACHMENT.—A. Savanp, 


Machines and Mechanical Devices, 

INKING APPARATUS.—F. E. Kemprr, 
ten, Mass. The object of the present in 
is to provide an inking apparatus arranged 
insure an even and uniform distribution of the 
ink or color to permit of feeding more or less 
ink or color to the printing-cylinder for mak- 
ing a lighter or heavier impression. The pres- 
ent is a division of the application for Letters 
Patent of the United States for a multicolor 
printing press, formerly filed by Mr. Kempf. 

APPARATUS FOR RECOVERING MIN- 
ERALS.—F. 8. Provutry, San Francisco, Cal. 
One of the principal objects of the invention 
is to effect the recovery or separation of gold 
and other minerals from the detritus or mix- 
tures of water and earthy matters containing 
the same without the employment of an amaiga- 
mating substance, as quicksilver, for that pur- 
pose and also to overcome numerous disadvan- 
tages and objections found to exist with other 
apparatus or means hitherto devised with like 
objects in view. 

VENDING-MACHINE.—W. McC. Mack«, 
West Buxton, Maine. The invention relates to 
improvements in coin-controlled machines for 
vending cigars or like articles; and the object 
is the provision of a machine having a simple 
means for preventing the operation of the 
machine by the insertion of a coin or other 
device other than the coin for which the ma- 
chine is adapted, and, further, to so con- 
struct the device that only one cigar can be 
delivered at a time. 

PATTERN FOR CASTING GRAR-WHEELS. 
—T. W. Lows, Stockton, Cal. In this case 
the object of the invention Is to provide a new 
and improved pattern for casting gear-wheels 
and gear-racks arranged to permit the forma- 
tion of gear-wheel patterns of any desired 
diameter, shape of teeth, pitch, etc., to insure 
casting of properly-meshing gear-wheelg in a 
very simple and economical manner and with- 
out the use of the expensive gear-wheel pat- 
terns now employed. 

MASSAGE APPARATUS.—J. C. JonAnsen, 
Osterbrogade 22, Copenhagen, Denmark. The 
present invention concerns a mechanical 
massage apparatus of special construction 
which makes it possible to use the apparatus 
for several different kinds of massage and 
which permits that the extent of the move- 
ment may easily be adjusted as required. 
When the invention is applied it is supposed 
to be affixed to an axle pliable when required, 
which rotates quickly, driven by a motor, a 
treading mechanism, or other power of trans- 
mission. 


E 





Prime Movers and Their Accessories, 

VALVE.—J. J. Dunwoopy, New York, N. Y. 
This invention relates to valves, and more 
especially to valves designed, primarily, for use 
on steam-pipes, but adapted for use in con- 
duits for any fluid which does not have cor- 
rosive action upon the cylinders of the valve. 
One object is to provide a valve which is so 
constructed that the gland or stuffing-box or- 
dinarily employed around the valve-stem to 
prevent escape of steam or other fluid between 
the valve-stem and casing may be dispensed 
with without allowing any escape of steam 
around the stem. A gate seat may be applied 
for use in large power houses to prevent blow- 
ing out of the packing. 

LOW-WATER AND CIRCULATION ALARM 
FOR GASOLENE-ENGINES.—J. Scuornacu, 
New York, N. Y. One purpose of the Inven- 
tion is to provide an electric alarm adapted 
for use in connection with the water-jacket 
of the cylinders of gasolene and like engines, 
which alarm will automatically act when the 
water in the tank Is low and when circulation 
is impeded. Another is to provide @ con- 
struction of alarm device for the purpose de- 
scribed which will be exceedingly simple and 
quick and positive in its action, economie and 
readily applied. 

TRACK-SANDER.—A. B. Ports, Chattan- 
ooga, Tenn. The object in this instance is 
to provide a sander arranged to permit of 
being readily changed from q pneumatic track- 
sander to a gravity track-sander to prevent 
clogging of sand In the passage from the sand- 
box to the track to give access to the interior 
of the sand-trap for conveniently cleaning the 
trap and removing obstructions. 

WATER-GAGE.-——J. O'Connor, New Orleans, 
La. The aim of the inventor is the provision 
of a gage for steam-boilers and the like which 
is not Hable to break as ordinary glass gages, ] 
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COMBINED RAILWAY-CAR TRUCK AND 
FRAME.—W. H. Divtaxe, Chrystaleprings, 
Miss. Mr. Didiake’s intention in ; 
provement is to secure a greater 
safety as regards the separation of the car- 
body from the trucks to give the a 
steadier motion and more elasticity of springs, 
to secure an easier adjustment of the 
to the truck in turning curves, to 
the construction of the car, and to secure 
advantages. 


Pertaining to Vehicles, 
LOCK-SHOE.—W, CC. Larison, 
Pa, The shoe is placed beneath the 
the chain attached to some portion 
hicle, the side walls of a plate retaining 
against movement laterally of the 
the latter tends to slip or skid upon 
clined surfaces engaging project 
and tend to prevent this, their 
avoiding undue positive checking In 
advance. If the wheel runs in the 
ping under this action is avoided by 
ing of the rib teeth into contact with the 
porting-surface, thelr sharp edges at once stop- 
ping this movement. Worn projections may be 
readily renewed, and fresh ones secured in 
place which renders other portions of the shoe 
practically indestructible. « 

UNICYCLE.—O. Junsun, New York, N. 
The invention relates to unicycles, and 
particularly to those which are power-driven. 
It has for its principal objecta the provision 
of a convenient and readily-controlled vehicle 
of this character. The tractive effect fs se- 
cured by the forward movement of the weight 
of motor and rider within the wheel and there 
can be no siippivg of the latter upon the 
ground, Therefore the machine operates suc- 
cessfully over any surface—such as ice, for ex- 
ample—and will climb grades, its capacity be- 
ing only limited by the power of the motor. 
The main wheel's great diameter renders it 
useful over rough country, ordinary obstacles 
presenting but slight obstruction. 

TOY.—W. C. Sous, Savannah, N. Y. In 
this patent the invention refers to wheel toys; 
and the inventor's object In view is the pro- 
vision of a toy of this character which shall 
be novel in construction and have power means 
which, when wound, will operate to propel the 
toy in one direction and automatically react, 
propelling it In the opposite direction, 

DRAFT ATTACHMENT FOR VRBHICLES.— 
G. H. Kivegst, Theilmas, Minn. This inven- 
tion relates to an attachment, which may be 
applied to any kind of a vehicle but Is eape- 
clally adapted to two-horse wagons and the 
like. The principal object Is to provide means 
for preventing the Jar and swinging of the 
tongue which occurs when one of the wheels 
meets an obstruction or is raleed for any 
reason. An important feature is the pro 
vision of means for permitting the front axle 
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Business and Personal Wants. 


READ THIs COLUMN CARKFULLY.— You 
will Gnd inquiries 
numbered 








in consecutive order. If you manu- 

facture these goods write us at once and we will 

the name and address of the Ly desir- 

ing the information. every case it is neces- 
sary te give the number of the inquiry. 
MUNN & CO. 








Marine ron Works. 


leery Ne. 6566.—¥Yor the maker of a valve or 

with gauge to rewulate the flow of liquor or syrup; 
vaive which can eeparately adjuatthe flow at ‘4, ‘4, 
and full capacity with indicator. 


Vor hoisting engines. J. & Mundy, Newark, N. J. 


Chicago. Catalogue free. 


feeutry Ne. 6567 .—Vor makers of tools for manu- 
tasteriag cat gine. 


“UC. &" Metal Polish. indianapotis. Samples free. 


1 ates Ke. 6468.—For a machine for manufac. 
turting 00h i; also a magnetic separator for small 


Perforated Metals, Ilarrington & King Perforating 


Co,, Chicago. 


olnettry Ne. 6560.—Vor manufacturers of ma 
for making puip 
Handle & Spoke Mehy. Ober Mfg. Co.. 0 Bell &t., 


Chagrin Falls, 0. 
' Ne. 64570.—For manufacturers of swivels 
atizt~ 
Adding, multiplying and dividing machine, all in one. 
Pelt & Tarrant Mfg. Co., Chicago. 
1,—For the name of the manufac- 
a Re L a4 Brand Head y ioofing.” 
Gawmill machinery and outfits manufactured by the 
Lane Mfg. Co., Box 13, Montpelier, Vt. 
airy No. 6573. For parties engaged 
a 5 A Of glass, 


as fine as four. 
For or cireuiars to Portuguese-speaking 
countries write J. De La Cerda, # Hanoock St., Boston. 


1 Ne. 6573.—For manufactarers of revoiv 
ing tne 


ou by kwork. 
if you wish fo buy patents oa inventions or sei! 
them, write Chas. A. Scott, 719 Mutual Life Building, 
Buffalo, N.Y. 


vatiog frouabetr 


Manufacturers of Toys and Automatic Noveities 
please communicate with J. A. Simpson, Port Chalmers, 
New Zealand, catalogues and terms 


juentry Ne. 6575.—For machines for reginning 


‘The celebrated “ Hornsdy-Akroyd” Patent Safety 01) 
Bngine is built by the De La Vergne Machine Company. 
Foot of Bast 138th Street, New York 


in the 


6574.—For manufacturers of an ele- 
store truck 





nae i76.—-For the name of the manuf 
: or" pateniae oft the“ Little Giant” weli- ‘drilling 
y power 


Thaveevery facility for manufacturing and market. 
ing hardware and housefurnishing specialties. Wm. 
MeDonaid, 190 Bast Main St., Rochester, N. Y. 


Ln tes A Ne. 4577. ~For machinery for manufac 


The SCIENTIFIC AMERICAN SUPPLEMENT is pablish- 
tng a practical series of illustrated articles on experi 
mental électro-chemisiry by N. Monrve Hopkins. 

! iry Ne. 6578.—For parties to manufacture a 

numbering machine and ticket punch for 
the fares aud passengers on railroad trains, 

Any metal, sheet, band, rod, bar, wire; cut, bent 
crimped punched, stamped, shaped, embossed, letter- 
od. Dies made. Metal Stamping Co., Niagara Falls, N.Y. 
Ne. 6579. For manufacturers of papi 


Ll 
pacha et cord sy in re-seating old fashioned 


of 
ae teed on engineer to take charge of gen- 
eral electric | construction, under chief engineer. Ap- 
plications by writing only. La Chesnaye, 
@ W., Sith St., N. ¥. ©. 


ras 6580.—Vor makers of “pulsometers.” 
or gaa fu with asmall bulb at either end, in which 


We wan gasoline motor and high-grade ma- 
chinery, enstings best quality gray iron. Select pat- 
terns, and jet us quote prices. Frontier tron Works, 
Buffalo, N.Y. 

taquiry No. 6581. 
Waist-making machines. 

WANTED.—Colonial silverware. Any one wishing to 
sell any authentic wiver made inthis country during 
the eighteenth century, please communicate with C. A 
M., Box TT, New York. 


N »— Yor 

lparies ia, SOn8 

Manufacturers of patent articies, dies, metal stamps 
ing, screw machine work, hardware speciaities, machin- 
ery and tools. Quadriga Manufacturing Company, is 
South Canal Street, Chicago. 
with cat the nth sud de the bolting at the same time. 

W ANTED.—Articies to manufacture requiring heavy 
tron casteng, where little or no machine work ws involv- 
ed. Will pufohase or manufacture under royalty. Eu- 
reka Foundry Company, Rochester, N, Y. 


Inqairy Fis: S804.—For manufacturers of hoods 
for 


Manufacturers of Hardware Specialties Contract, 
Manufacturers and will market articles of merit. 
Larimer Manufacturing Company, 
188 &. Jefferson Street, Chicago, Lil. 


1 Ne. 6585.—Wanted, an electric insula 
10h Re eky conmeenre. rif 


For manufacturers of cotton 


y for manuf. 





VALUABLE U, & PATENT YoR SALE.—I will dispose 
of the American rights of my Patent Thill. A neces- 
sity for farn.ers and dtivers. Price reasonabie, Address 
Marry Turner, Kootunga, South Australia 


 faamict So, 8SSt-— Por Manufacturers of the 
Same Snataperiged gees — gape 
beater Seeke Sor sale by Mann & Co., 361 Broad way, 
| Free on application, 













for certain classes of articles 











HINTS To CORRKSPONDENTS. 


Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should = 
date of paper and page or nomber of ques 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 

tised in our columns will furnished with 
ohiname of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American ements referred to may be 
had at the office. ice 10 cents each. 


Books referred to promptly supplied on receipt of 
price. 


Minerals sent for examination should be distinctly 


marked or labeled 





(9543) A. 8S. L. asks: 
the following peculiar weather 
ditions? There was a fall of 2 inches of 
fine snow in this vicinity recently with the 
thermometer at 36 degrees, or 4 degrees above 
freezing, wind from the south, and the snow 
did not melt after falling. Last year we had 
a rain storm from the northeast, with the 
thermometer at 23 degrees, or % degrees below 
freezing, and the rain freezing after falling 
In the latter case the thermometer 
slowly. <A. The fall of snow when the 
perature at the surface of the earth 
freezing is due to the fact that the 
ture at the altitude of the clouds 
freezing That the snow did melt after 
falling was due to the cooling the air 
that the temperature freezing 
The fall of rain when the temperature at the 
surface of the earth below freezing due 
to the opposite state of affairs; the tempera 
ture In the clouds freezing 
than it is 
after the fall of rain took 
plained by the heat which 
in cooling to the freezing 

(9544) H. W. says: 
the following questions in 
paper entitled Notes 
How is the power of a gasoline engine calcu 
lated? A. It difficult to accurately 
ealculate the power of a gasoline engine. The 
horse-power is equal to the area of the piston 
in square inches, multiplied by the length of 
the stroke in multiplied by the number 
of working strokes per minute, multiplied by 
the average pressum per square inch behind 
the piston, divided by 33,000. All of the 
quantities are easily determined excepting the 
average pressure in the cylinder. This will 
vary very greatly, according to the character 
and design of the engine and the 
the mixture, the degree of compression 
the time of ignition As a general average, 
would vary between 50 and 150 
To what temperature is the air in the 
of a gusoline engine heated by 
of the gasoline? A. The temperature 
eylinder of a gasoline engine even 
difficult to determine than the average or maxi 
mum pressures It would also depend on the 
richness of the mixture, the degree of com 
preasion, the size and shape of the cylinder, 
the efficiency of the cooling jacket, if there 
any, and the time and character of the igni 
tlon The maximum temperature probably 
varies between 1,5 and 2,500 but 
all parts of the mixture might these 
the time 
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(9545) =H. 


same 


W. asks In thinking | 


of the power of gravitation and the resultant | 


weight of objects and incidentally of the power 
of magnetism, electricity, etc., the query 
in my mind: “How is weight affected by dis 
tance from the earth?” I wondered if this 
had ever been experimented with. I queried 
what is the proportionate loss of weight of ob 
jects carried to the greatest height attained by 
balloons, say approximately 5 miles. Of course, 
in determining this balances or steel 
could not be used; but spring scales probably 
could be used so as to determine the 
weight and the percentage thereof. A 
Isaac Newton, who died March 20, 
investigated the action of gravitation, 
termined the law of the weight of at 
all distances from the center of the earth. It 
is that the weight decreases at the same rate 
as the square of the distance from the center 
of the eerth Increases. If anything weighs 
100 pounds at the level of the sea on the 
earth, at twice the distance from the center 
of the earth that body will weigh only 
quarter as much. Taking the surface of the 
earth as 4,000 miles In round numbers from 
the center, twice as far would be 8,000 miles; 
at 8,000 miles frem the center of the earth, 
the weight which was 100 pounds at sea level 
will have decreased to 25 pounds. At 5 miles 
above the surface of the earth, the change 
of weight will be in the ratio of 4,000° to 
4,005", This decrease Is very slight for short 
distances. As you say, it cannot be detected 
with a steelyard. A spring balance would 
give the change of weight If if were delicate 
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strument actually employed for the purpose, 
since its time of swing depends upon the 
force of gravitation. 

(9546) G. A. D. asks: Will you kindly 
mail me the answer to the following question, 
which is a branch of electro- plating ? I wish 
to know how the color termed “verdigreen” 
is produced on the surface of brass, or, In 
other words, how I am to produce color 
which looks as though brass has been buried 
and verdigris has formed thickly on the same. 


a 


I have a number of brass wall plates on 
which are set electric push buttons, The 
plates are 6 inches by 10 Inches. A. A green 


coating is obtained upon brass by the use of 
verdigris, which is called in chemistry 
of copper, or by carbonate of copper, or by a 
mixture of the two to the tint desired. This 
is mixed with a light-colored varnish and ap 
plied to the article with a brush, and the high 
parts are immediately wiped off with a rag 
wet with the liquid in which the varnish was 
This may be alcohol. A smooth 
coating should left. <A coating of clear 
lacquer the whole when the var 
nish s of electricity 
in doing this. It process in lacquering. 
It more fully in Van Horne's 
“Modern Electroplating,” which we send 
for $1. 
(9547) 
form 
figuring 
clutches ? 


acetate 


dissolved. 
be 

over 
dry There 


is put 


need 


is no 
is a 


is described 


R. M. G. says: 1. 
coe fhic jent 
of 


to 


Can you in- 
friction to use in 
friction 
iron to 
We know 


of 
multiple-disk 
cast 


me what 
the power 
Surfaces be 
iron, running in oil A. 
of published data giving the coefficience 
of friction on friction clutches. For a 
clutch running In oil, we should not consider it 
a coefficient larger than about 0.05. 
2. Example: How many surfaces would be re- 
quired to transmit, a torque equal 
to 1,000 pounds pull or a 33-16-inch radius 
(l. e.. radius equal to the effective radius of 
the disks)’ Clutch disks 8 inches diameter, 
4-inch hole 37.69 in. effective area. R 

about 33-16 Ins. Pressure on clutch plates, 
low A. Assuming the coefficient of 
the clutch you mention, it would 
surfaces. 3. What is the better 
power-—by increasing the 
area, the number of surfaces, or the pressure? 
A. The way of increasing the of 
a friction clutch Is first by increasing its diam 
eter, thereby Increasing the lever arm through 
which the force acts; second, by increasing 
the pressure; third, increasing the number 
of surfaces contact the area 
of the the pres 
sure an you refer me to 
treats of this subject fully? 
are sorry that cannot refer 
any work that treats of this subject. 
think you will find of interest an articl 
clutches in SuprPLEMENT 1448. 

(9548) W. H. D. asks: Have you a 
SurrLement which fully gives the cubical dif 
ference in pipes and their capacity for deliver 
ing water under given pressure or fall, say 
10 feet to 100 feet to run? I confess the most 
abject ignorance of a principle, and I know 
there is one; for instance, the difference in the 
carrying cepacity of a % and \& pipe, % and 
I notice my pipe, % new lead, 35 rods, 
fall, gave (old-fashioned milk 
measure) 1 quart in the decline 
continuous, but I am not helped out the 
point I am after, for the %-inch lead pipe, 
same fall, only favors me about 5 seconds. 
A. We refer to an article on the flow of 
water through pipes, in Supplement No. 791, 
price ten cents mailed. The question of deter- 
mining a quantity of water which will flow 
under a given head from a long pipe is a very 


cast 
no 


safe to use 


from rest, 
sq. 
pounds, 


on 
200 


friction 
require 
way to increase the 


best power 


by 
in 
surfaces without 
effect 4 
that 


Increasing 
increasing 
has no 
sume work 
A. We we you 
We 
e on 


to 


%, ete. 
feet me 


19 


67 
seconds : 
on 


you 


complicated one, because the coefficient of 
friction Is not constant, but varies with the 
size of the pipe and the velocity of flow. The 
formula which is usually used to determine 
the velocity at the further end of the pipe is 
as follows 
t t 
h a if » ) 
29 4d 
Where h the head in feet 
t the velocity in feet per second. 
g 32.2. 
i-= the length of the pipe in feet. 
d-=the diameter of the pipe in feet 
f the coefficient of friction 


The value of f varies from 0.008 to 0.006 for 
S-ine h the velocity of flow in the 
pipe increases from 1-10 of a foot per second 
to 20 feet per while with a half-inch 
pipe it varies from 0.0150 to 0.006 under the 
same circumstances. From the above you can 
roughly estimate the proper coefficient of fric 
tion for a given pipe and a given velocity. 
Substitute this coefficient of friction in the 
formula given above, and determine the velocity 
with which the water will issue from your 
pipe at the further end by solving the equation 
for v. When the velocity is known, the quan- 
tity may be determined by the formula: 
Q = 0.78d*r, 
Where Q = the flow of water in cubic feet per 


a pipe, as 


second : 


second, and d=the diameter of the pipe in 
feet. 
(9549) M. E. asks: I want a book 


chat will explain to me how the megaphone 
works. You sent me your catalogue of scien- 
tifle, books, and I fall to find such a thing In 
it. It is an Iinstrument-that will magnify 
sound, somewhat resembles an opera-glass A. 


horn, with a mouthpiece into which one may 
talk or shout. The horn directs the sound out 
In a narrow lane in the direction In which it 
is pointed. It is simply a speaking trumpet 
of olden time employed to direct the sound 
of a phonograph. From this it has passed 
into quite general use by people who need to 
be heard a longer distance than the voice can 
be heard if it spread out from the mouth Into 
a sphere, as it will do if not prevented from 
doing so. A megaphone may be made of card- 
board or stiff paper or metal. 





NEW BOOKS, ETC. 


OF UNIVERSITY. 
1754-1904. New York: Columbia 
University Press, The Macmillan 
Company agents, 1904. 8vo.; pp. 493. 
Price, $2.50. 

The present volume was published In com- 
memoration of the one hundred and fiftieth 
anniversay of the founding of King’s College. 
A complete history of any university is of 
value, not only to its alumni, but to the 
general reader as well. The dignified position 
heid by Columbia is exemplified in the work 
before The foundation of King’s College, 
the various presidents, the development of the 
university, and the graduate and other courses 
come in for proper attention. 


HISTORY COLUMBIA 


us, 


PouLtry FEEDING AND FATTENING. Com- 
piled by George B. Fiske. New York: 
Orange Judd Company, 1904. 16mo.; 


pp. 160. Price, 50 cents. 

This work includes the preparation for mar- 
ket, special finishing methods as practised by 
American and foreign experts, handling broil 
capons, water fowl, etc. The book is ade- 
quately illustrated, and will prove useful to 
all who are engaged in the raising of poultry 


ers, 


for profit. 

Private House Evecrric LicguHtTing. By 
Frederic H. Taylor. London: Perci- 
val Marshall & Co., N. D. 16mo.; 
pp. 128. Price, 40 cents. 


A popular handbook of modern methods in 
wiring and fitting, as applied to private houses, 
including a chapter on small generating 
plants. The practice is of course English. 


ELEMENTS oF Yacut Design. By Norman 
L. Skene, S.C. New York: The Rud- 
der Publishing Company, 1904; 8vo.; 
pp. 86. Price, $1. 

This work is a compact and practical pre- 
sentation of the processes involved in design- 
ing the modern yacht. We have long felt that 
there was a place for a work of this character, 
in which modern methods of design and mod- 
ern materials of construction are explained 
and illustrated. The work is not overbur- 
dened with mathematical and theoretical pre- 
sentations, and the methods shown may be 
readily understood by men who are not favored 
with technical training. The various opera- 
tions involved in designing a sailing yacht 
are illustrated by giving the work necessary 
in the design of a 30-foot waterline sloop, 
whose working plans are given in full in sev- 
eral full-page plates. The complete data for 
the design are given in the appendix. 


Lairnp & Lee's Vest Pocket WEBSTER Pro- 
NOUNCING Dictionary. 27,500 Words. 
Chicago: Laird & Lee. 24mo.; pp. 
199. Price, cloth, 25 cents; leather, 
50 cents. 

Sussect List oF WoRKS ON THE FINE AND 
Grapuic Arts (INcLUpING PuHoro- 
GRAPHY) AND ART INDUSTRIES IN THE 
LIBRARY OF THE ENGLISH PATENT OF- 
Fick. London: Published at the Pat- 
ent Office, 1904. 32mo.; pp. 374. 
Price, 25 cents. 

This list 


serials, 2,727 


comprises 2,916 works and (189 

2,727 text books, ete.), representing 
5.373 volumes. The catalogue entries 
relating to these works number 3,645 and are 
distributed under 518 headings and sub-head- 
ings. 


INDEX OF INVENTIONS 
For which Letters Patent of the 
United States were Issued 
for the Week Ending 


February 21, 1905 
AND BACH BEARING THAT DATE 


some 








[See note at end of list about copies of these patents. ] 





eredit, 
Acetylene generator, N_ ¢ 
Adding machine at tachme: vat C. 

Advertising device, W. C. Carr 
oa implement blade, 


McCas- 


Accounting appliance, 
ke. 





Goody e ar 
A. 


Alr brake handle, W. ° 

Air diffusing device, electric, Poss 

Amalgam, tre ating alkali metal, Baker S, 
Burwell. 





‘ . . 893 
Amusement device, F. B. Metzger Ccccccces fanaa 
Asparagus cutter, J. O. Bowden .......... 783,359 
Asphalt machinery, Smith & Kasson....... 783,146 
Atomizer, powder, R. A. ~ secant dae 783,128 
Attrition mill, L. D. Colley seeeess 783,022 
Attrition or other milla, ak release 
viee for, J. aldron 
Auger dies, double twist, I. 
Automobile canopy * 
Automobile gear, L. 8S. Chad 
Automobile sen transmission m 
¥ er 
Awning ae. 
Axle lubrica 











enough. A pendulum is, bowever, the in- 


A megaphone is simply a very much enlarged 





Axle, wrebicle, 
Back 


le 
band book, A. J. MeCord ::...:..5.. 788,064 
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‘Will YOU be too late? An applicant 
for a hundred thousand dollars was 
recently rejected by the medical direct- 
ors. He had waited to make application, 
till it was too late. 
Better fix up your application today. 
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Insurance Co. of America 


Home Office. 


NEWARK, N. J. 
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Bag frames or other articles, 
for, M. & A. Szinn 
Bag mouth closure, T. ¢ 
Baking pan, bread, J. 
Boling press, W. O. 
turrel follower, L. 
Basket or crate, folding, A. 0. 
Bearing, ball, F. M. 
Bearing, roiler, F. P. 
Bed, folding, F. J 
Bedstead canopy 
Bedstead, metallic, M. 
Beehive cover, E. R 
Beet digger or plow sulky, L 
Bicycle or tricycle, T 
Binder, H. R. Bunten... 
Binder lock, loose leaf, H. Ww 
Biscuit molding machine, C 








Cumming 


Mohr 


Blanket. Sleeping. C. M. W. 
Block. See Concrete building 
Blue burner, Fellberg & Boelle 
Boiler and furnace. Combine 
Hepworth .. 
Boller cleaner, F. D. 
Boiler tube cleaner and 
therefor, W. L. Casaday 
Book, J. EB. Upstone......... 
Book attachment. Loose leaf, 
Book. Manifold sales, L. P 
Bottle, ©. F. Goddard....... 
Bottle, D. J. Higginbotram. 
Bottle. Non-refillable, Lederer 
Bottle. Non-refillable, G. A 
Bottles, jars, etc. Metal closu 
Weiasenthanner........ 
Brake, H. F. von Hagel, Jr... 
Brake beam fulcrum block, R. 


Brake shoe, W. P. Taylor.. 
Bread mixer and kneader, J 
Brick, tile, ete. Composition 


Apparatus for } 


P. Israet 


Laudenslager 


Root... . 


_ 






attachment 
7 


Palmer... 
Miller.... 


DOOUS scuecceceses ode 
PR <i nccdsichons 
Hubbard... . 
support, I. E. 


A. Hatch... 


Aehburn.. . 


ie Pee : A 
E. Rhoades 





bleck. 
Tt... cnnseees 


el, Haigh & 


Me Millan pcasene 
actuating means 


F. Phoenix. 
Hardy 





‘& ‘a ‘Ford 
Hargreaves. . 
re for, A. L. 


‘ 5 ‘ie 
782,970, 
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782, 939 


783,075 
782,819 


782,904 


782,906 


. 783,301 


782,897 
783,337 
782,986 
TR2,007 


- 783,191 


783,272 
783,120 
783,265 


. 783,002 


783,375 


782,971 


. 783,087 


F. Stevens. . 
for, W. Ma- 


vandling, : Ww 


Brush, PD. C. EIR TE AS a 
Brush, ete Folding, A. 0. Craven.....ss. 
Brush. Screen, J. Harris TTT TT TT TT 
Brush Varnish, Pratt & Marcus.......... 
Bucket. Clam shell, G. H. Williams...... 
Buckle. Ornamental, E. Bass...........- 
Burglar alarm, G. R. Booth.........+.++- 
Burglar alarm, H. Blank............eese05 
Burner, L. B. & H. B. Webster.......... 
atten, ©, Ai. MURR. cc ccccvccsscciccces 
Cabinet, shaving supplies, J. P. Hird.... 
Cable spinning apparatus, W. Hildenbrand 
Calendar indicator, N. C. Garlough........ 
Cans. Device for preteteene 4 fruit in, T. T. 

Atkinson ........ vs ‘ Sos 
Car brake, J. B. Haug - . ‘ 
Car construction Freight, F. ‘Mathews 
en Ch, Cs ctnccopctecsseoebe 
Car fender. Street, W. O “Mundy cevecces 
OCer replacer, J. Vignn.......ccsccrscveces 
Car seat cushion, E. G. Budd.............. 
Car seat frame, B. F. Fortiner............ 
Car tandem spring draft rigging. 


way, J. R. Mitchell. 
Car. Tramway or light railway, 

BOF. crcncsesee 
Carbureting apparatus, , ae 
Carpet fabric. Weven, CC. © 
Cartridge, J. T. Brayton.. 
Cash register, H. 8S. Hallwooc 
Caster, W. C. Fischer... 
Cement mixer, R. B 
Cement, ete. 

water from, L. Hatschek. 
Chair See Metal chair 
c “‘handelier. E. Witzenmann.. 
Check protector, G. W. Beebe 
Checkrein holder, G. M. Atal 
Chess or draughts board = ar 


draughts man, A. W. P. Livesey 


pened tor, « 


Chest and throat 
A. Brown 
Chute, A. M. 
Clasp, F. 
Cloth pilers, 
H. Smith 


 ecviosovckes 
phe umatic trippin 


Coltrin.... 
Separator for 


separating 
Re cecesesesac 
1d chess or 


ombined, B. 
g device for, 


Cloth. Treating, 'D. Gessner. . 

Clothes wringer, G. T. Willits.... 

Clatch. Friction, A. P. Olson ° 

Coal washers. Automatic valve for, W. M 
Duncan ce bghieged.duaes 785,249, 

Cock for steam cylinders Drain, J. R 
Dolph 


Cock, water gage, ‘Deem ‘& R 
Coffee pot, 
Coin separator, W. L. 
Composition of matter for 
grooves of metallic plates 
Lamson 
Concentrating apparatus, 0. B. 
Concentrators. Actuating 
A. BR. Wilfley ......%5%- 








mechanism 


ow land. 


filling the 
ete, W. 8. 


Perry.. 





building bleck, G. L. Peabody.. 
e metal construction, W. H. Roney 
Conveyer trunk, J. M. Culver...... > 
Cooker, horizontal rotary, J manor: 
Coop. Folding, T. D. Young. 
Cord holder, J. M. J. Nem... 26-60. cccenee 
Corn husking mae. Pit Kaurzinsky ‘diate 


Corset, J. C. Andre 

Coupling, 

Cuff holder, P. Tod 

Cupola charging Prem 
land 


Current motor. Alternating, 


Current rectifier. Alternating, 
Churcher ....-..-sees-eeee> stteee 2 
Curtain or shade holder, G. H. Forsyth.... 


Curtain pole, 
Cut off device. 
Cut out box. Portable, A. 


Kiegi 
Cutting mechanism, 0. 
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Dash pot, H. J. riecker. paece 

ane? ge impression and ew 
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J. Kroder......- 
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B. Weel.... 
aa? ey > 
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aging instru- 
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RAD carefully, every 
week, the 
and Personal Wants 
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Scientific American 


This week it will be found 
on page 190. 

Some week you will be 
likely to find an inquiry 
for something that you 
manufacture or deal in. 
A prompt reply may bring 
an order. 
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Drying kiln, J. 


Electric engine. 
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Electric furnace, 
Electric machine. 


Fish “yo Cc. 


Fly paper device. 


edn H. A. 


Glove or mitten, 


Golf club, 
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Insulating electric 
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froning machine, 


Knitting machine 
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Display rack. Knockdow 
Distillation of wood or the like, ete., ap- 


Distilling apparatus, J. 
jour chee’ P. r 


. Prase 
joor. Emergency, I. 
h rolling machine, 


ove = making same. 


moctric coupling, B. F. 


«a \ See 7 
EK. F. Donnenwirth...... 783,371 
gy oe B. Hopkinson.... 782, 
asus cecosoneg 782,919 
Ratchet swivel, J 
Kos cacdeccsecccsccess 782, 
Eager eeccseccce 783,111 
pessceswerecoeuge 783,222 
Orange sulfur, BR 
Ese ebcssrecoeeesosere 782,906 
Bett. .ccccccsces 783,080 
R.O.8 B. 0. Wag- 
o2dabdaccdbedeosceres 783,001 
a. M. Morebead osenonwkn 782,917 


Klectric machines. Winding for dynamo, m 


ting. per. 

Electric signaling « ratus. Switch for 

selective, Jacobs Nicho 
Electric terminal clip, D. B. Mills.. 
Electric thermo alarm, P. C. 
Electrical cireuit protector, ©. A. Rolfe. ° 
Electrical control + dor EK. at , Suet . 
Electrical protector, . 
Elect 


= B. pvesecsece 
Engin > meed regulator. 


Fishing auto natic, 
Filer, H. a ae" 

Flve expander, Brown 
Sticky, J 
Fly paper holder, J 
Folder, 8. RB. Coleman 
Folding table, A. 
Forge, H. Price 
ort or casting plant, 


Fruit 'p pettes, A. ¥. Biebler 
Fue P. Sadt 


Furnaces. Smelting 
Johneon, SIr...... 
Garment pad, G. 
Gas burner, incandescent, 
Gas burner support, 
Gas generator, acetylene, F. 
Gas generator, acetylene, 
Gas generator, acetylene, 


Gas generator, acetylene, A. C. Einatein.. 783,251 * 
Gas valve, compressed, A. B. Cox, IJr.... 783,024 
Gasket, Earley & PRCIOM. cc cccccccccsecs 783,030 
Gearing, G. » IMIG. cc ccccccscoscoveves 782,886 
" m Vi. Bamem, .cccccccs 782,967 


Maddux...... . . 783,211 
ececee cccccece SED 
Poque. .. 66sec eeeees 782,838 
Seepesdscccceveces 782,875 

a. W. wencar- 
sovccccsccccebeoece 783,200 
WrTTTTTitT iit 783,240 
eecccccccccscescccs 782,901 
OTL. «+ wes 783,132, 783,133 

in blast, J. EB. 
peesescedbecessoce ce 783,044 
peceedesesceoses 783,115 
W. S&S. Proskey.. 782,988 
. De Freitas........ 783,181 


N. Goodyear.... 783,192 


Glass, bending plate 
Glass pressing apparatus, 
Onvellette...... .. 782,920 
(Gio-cart, folding, E. q 
Gold quartz mills 
keeping screens in 


i eo ae President 


means for regulat 


Grain scouring apparatus 
Grinding machine, 
Grinding mij) turbines, 
ing the velocity of rotation of, N. Ped- 


QUE Se Peek ccc rcccccassecsccsccecs 783,131 
Guiding devier, * ‘Wallem...... 783,166 
Gun, breakdown, I [. Medescas . 782,827 
Gian lock, B. L : eland...... seeeseee 782,808 
Gun sight, Bassell & Blenkner............. 783,002 a m 
Gatiers, cerner piece hanging, B. C. 
Hames . 782,950 
Hame attachment Herbelin 783,201 


Hand press, transfer cylinder, A. J. Ford ..783,188 
Handle making machine, 
Harvester attachment, 
Hat making machine, 
Heater Bee Water heater. 
Heating systema, 


D. L. Eustice.. 783,113 


T. Harris...... 782,900 i > is 
cr ee: ae Do you realize that a trade mark registered under the 


reassure governor for 


Indexes, follower block for card, T. Suters 783,154 
Induction or spark cotta, 


le, Spaulding 
Insulated atep joint, 


H. Hawkins 
w 


Inesulater, locking, 
Insulator support, 
Internal combastion engine 
Internal combustion engine, 
Hardt ........ : 


Jar, ete., closure, J 
Journal lubricator, 
Jugs, basins, jars, 
taching covers to, sé wacce 7RR,117 


needle protector, F. B 


MD Seccccccccseesesese 783.006 
Knitting machine, Swinglehurst. . . 783,155 
Kaitting machine ap mechanism, R. 

° lt Mb eet abs 6s teehedone veccesse 783,144 
Ladder, aerial, F. S. Seagrave, reiasue.... 12,320 
Ladder atta c. ._ Priend........ 783,250 
adder, extension, F. R. Lewis.......... 783,292 


lamp socket, incandescent, 


Lamp, vapor, W. Warren... scecceess 788,330 


¥. N. Dewey... 782,836 


B. A. Behrend 783,398 


83,397 
, L. Cam - 783,102 







owe. 


355-40 H, P, TOURING CAR 


Seer tats S Columbia Mark XLV 


Cee seeccsescocoses -++ 783,121 


» OC. . 6 
Daelienbach SeSeccecocscccoovcese 783,104 35-40 H. P, 
Engine a. a and reversing device, 
N. Be. MOOD ccccccccosesecoscosese 783,087 
fmenvatinn. Retsting. and conveying bucket, oon.ens SURPLUS OF MATERIAL FOR EVERY STRAIN, BUT NO 
Explosive engine, A. G. & ©. B. Daeclien- ‘ excess of material where it is not needed. Every part and piece 
DLE FES PEEP PTET TTT TT eee 783,106 of chassis f bjected to the most thorough 
Yon. Mectric, "A. acon secs cune’ 782,816 mp Crom enjected stock sulfer int eS 
Farm gate, ©. A. Flowers............... "7N2_ 837 mechanical and laboratory tests, so that parts that most frequently 
Fastening device, C. 8. Nonnemacher...... 783,067 break in cars of ordinary construction—axles, frame, springs, casings, 
Fatty edible pa ee a i. ret Hen transmission, etc., are made unbreakable under any stress of normal 
Feed” water, Seotine, A. Stewart... ’**) Ta2'e29 use, however severe. Exclusive features of unequalled merit are: New 
Fence machine, wire, W D. Lakey..... — carburetor which positively maintains a correct explosive mixture; new 
Fence js Al De ap iabeebe Tat 368 system of spark and throttle control with ball-joint connections from 
pense, Wize liers, BR. D. Morgan.... ..» 782,868 levers mounted on non-reyolving head within the steering wheel; new 
errule, J. B. Baker...-...---.-++-+++++ method of releasing compression in starting; new steering mechanism 
Be acne 783,319 : amin ekg 
Filler od wee” vow owe ‘ and other improvements adding to efficiency of the motor and ease of 
iter and oc "1 Lu Dion eee BL pny control and care taking. 
nger ring wnat Bayes isa can eas on supremacy in body designs and furnishings has never 
Fire escape, D. ee 783,063 m questioned. We supply the Mark X1,V Chassis with the following 
Fire extinguisher, BR. G. Bip.. LL) 72,880 OF iyg ag se waliigg nis wa ~ . : 
Fire protective apparatus, Erb & Morell... . 782,903 y , ies: Standard Double Side Entrance Tonneau, $4,000; 
Fireproof building construction, Depew a oen.ene Royal Victoria, $5,c00; Double Victoria, $5,000; Landaulet, $5,500; Limou- 
‘on 83, sine, . Each patt imit of elegance and sumptuous 
Peserset wtair. shutter, M Eg. ‘Hultquiat. — a — ch pattern reaches the limit o} cea P 
‘t hook, B. F. Flegel........ . 783,258 PPO! 2d 
Fish line reel, ©. Stolhandske.... . 782,882 Catalog of Columbia 35 40 & 18 H. P. Gasoline 
eeece ‘ . 782,895 Care will be sent on request. Also special 
¥. Bal . b= font catalogues of Columbia Electric 
eet ‘ . Carriages and Columbia Eles- 
& Galliber . . 782,896 
. F . 788,255 (eto Commercial Vebicies, 

















L. H. Sims.... 782,906 
. F. Rhoads.... 783,076 


©. Johnson... 783,046 


attachment for 








old law is almost worthless ; that you can sue an infringer 


Headie frame hm re pha pe only if he has infringed in foreign commerce, or in com- 
rupee) dutete or, coating socoptocien, |, merce with the Indian tribes? 
Hinge, cracker box, Westerbeck...... 783,008 . ° . 
Hinge for window shutters, T. F. Dwyer. . 783,184 Do you realize that the law under which your mark is 
Horse controlling device, J. B. Morony.... 783,217 . e lt . 
g | Horse relenser. A. J. Geiltot «25: 7x3. 204 registered does not protect you from infringement in 
orseshoe attachment, : Be eee le 3 
Horseshoer's leveling ». H. D. Blakesl 783,004 re? a wre 7 
— pr eed H tool) Pecker & /, mesg 782 108 interstate commerce : 
ee ae & 2 C. De ee Re-register your trade mark under the new law, which 
Hot water botler and pastes, L. Pfinget.... 783,306 > : » > ,eans opin 2 $ 
Hyarwalte wet" Chat: bose. 2 aT has been signed by the President aud which goes into 
ng electric, akes. eee STS - © 
Impact motor, E. polneue = + 92.318 effect April 1, 1905. 
t b Bg. T k x © ° 
og ag ot le agers Protection will thus be secured for trade marks used 


Rese eens s TSE not only in foreign commerce and trade with the Indian 
Jan. 208 tribes, but in interstate commerce as well. 

RR I ceo Non-technical trade marks that could not be registered 
right...... Hamp under the old law are now registrable under the new law, 

Peis: ear Tas 20 provided that they have been used for ten years. 
two exele, AL oy Write for a booklet giving full information about the 

di aes aa new law. 

sppliance soas os See Re-register your old trade mark. The fees are low. 








(amp, fecundestont gus ft" i ii ite: || MUNN & COMPANY, 361 Broadway, New York 





RB 
N. Marshall.. 783,296 Beaten 
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All over the civilized world § | {<5 iiimbie, FR’ Ben 
THE IMPROVED Briefs fr steam af high prea, 783,361 


Lemon squeezer, P. McGrath. 

Lens mount lock brace, F. F. Wade 

Lever mechanism, L. Gransac 

Limb, artificial, J. KE. Seeley 

Line adjuster, W. E. Kincaid 83,284 

Line locking out system, 

pcock 782,944 

Liquid fuel furnace, A. Cilezewski........ 783,019 
Liquids with gases, apparatus for charging, 

We B. BRO ssoccceccstcsepsvesevececses 783, 
Lock, G. W. Abernethy............05++ F % 
Lock - and knob, RAEI SEEN R. ©. 


Lew 83, 
RS wo Loom Billing fork mechanism, A. E. Benson 782,946 
is OWN and rel Loom let off mechanism, CC, H. Draper.... 783,183 





















Mullins Stamped Steel Boats Can’t Sink 


Auto Boats—M tor eee ow Boats 







Loo! lek o ion, Mit 0s venecee 3, 
ape Pair pape pa Pg gO Hunting and hing Boats 
ERE The Name Loom shuttle box lock, Royal & Prender 
stamped ot oary (ae eee neers Peas ono 783,224 Staunchly built of strong, rigid steel plates, with air chambers in each end like a 
omg “yt Semen life boat—buoyant—strong—safe—speedy. They don’t leak—crack—dry out— : 
: wear out or sink and are the best and sacet elegant boats built. Endorsed by all 3 


Loom shuttle check motion, C. F. Lafrance 783,051 


Loom warp stop motion, A. Schouler 783,142, 783,143 
Loom warp stop motion, J. T. Meats.... 783,212 
— ~ for weaving tufted fabrics, spool * 
frame for, J. P. Humphries.......... 783,277 
[abricating device, L. 8. Clarke - 783,020 
CUSHIONE [Labricator, G. Enrico.. : 783,112 
ane Lubricator, I EEA . 783,160 
gnetizing apparatus, J. . Sherwin.... 783,32) 
Match dipping conveyer, J. L. Montgomery 783,380 
Match making machine, ©. H. Troup...... 783,334 


trices, duplicating. G. K. Cheney. 





leading sportsmen, resorts, boat liveries, etc. 
Motor Boats 16 foot, 14 h. p., $135.00; 18 foot, 3 h. p., $240.00, 
Row Dante Oh0 26 Cocca! spotygions ye. Bev. i hegte oid divect frome cor factory and 


Every Boatman Should Send for 1905 Catalogue. 
It shows all our new models and many new innovations in boat building. 


The W. H. Mullins Co. (The Steel Bost Buildes) 118 Franklin St., Salem, @, 
Member National Association of H.ngine and Boat Mannjacturers. 
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easuring and charging device, coal, J. B. ie 
Lies fet to the me Ladd. Sen taas Wee eegaceasteneees 783, 200 ae 
easuring device, skirt, J. apiro...... 3,3 Fi 
Slips, Tears nor nfastens menotiont movement, F. C. Zumdahl.... 782,800 % 
etal chair, revolving, J. F. L. Uhil...... 782,932 rf 
ALWAYS EASY Metal, cylinder for treating heated, J. (ae 
ark, Oc.. Manes, we aier se sepehenoas soccen ene ss cases 3,062 ag 
etal, paper, ete., machine for s n 7 
Semple Pa ‘Sevsen, Mas, 8 A ce ¥. Madden. ;:-..-.....- . 792,977 iat 
etal planing machine, H. NBON.....++ 83, if 
 Peneememeey REFUSE ALL SUBSTITUTES Meter. See Electricity’ meter. He 
io SE Mo. Milk, evaporated, L. .. Brits nat coteceens cones (te 
ELECTR WIN MACHINE Mine gate, automatic, J. A. Joyce........ 83, . c iz 
tor.—The instructions WING MACHINE HO. Mirror support, C. G. Ol#on.........s.00+ 783,383 \ X U RY IN TH A vy Ei MOVING PICTURE MACHINES Hs 
talis contained in this article will enable any Ste | Motor control ‘system, M. Miich.......... 788,124 — : pr Films. Stereepticons, Views. : 
of average ability to build an efficient motor that will | Mower, lawn, A. Lake......-.-ssececesees 783,052 It Fh 
ry) e. cost materials for | Mower, lawn, A. P. Wisborg............ 783,3 ie 
this ine should not exceed five See SCIEN- | Music leaf turner, D. R. & W. H. commen coaee Se 
TIFIC AMERICAN SUPPLEMENT, No. 1210. Price | Nut lock, J. C. & J. Dent, Sr. and Jr. 82,900 3 
cents by mail, from this office and from all newsdealers. | Nut lock, McKinnon & Neely............+ 7abus HE 
eS Se a eer 783,017 4 
V Y Oe TOU, OE ONRNE 26s ccsccccenneccs 783,178 Hi 
A MO Nut, lock, F. P. Vaughan.........++++s0+ 783,088 ih 
Nut lock, safety, L. D. Frenot............ 783,258 Me 
OO OM OMB cic sekbsrcseess ess 783,237 i 
>i a . O'Connell........ m -«» 788,343 - be 
‘or le or other purposes, preparing, He 
BATES HAND NUM SG. Th ROGER ccs cececsccucccccesecese 782,821 THE INTERNAL WORK OF THE ¢ H 
A - A - 
Optometer, EB. A. Moore........ceesseeees 783,125 wrens. By 8. pAmenaE. ieee ue 
BERING [flACHINE §} ordnance,’ breech ‘ote, Knapp & Dunn.. 783,050 by the, leading watborit y on i 
Ordnance, combined breech mechanism and Tee ieee pleas by ey 
— a for breech load- ras 12> | oem cents each, by mail. is 
Te a ae K ; 
gee — og .% Parks. ...cccccsce os New — ee RUBB 
re crusher, F. P. DM cv cccvescccccsesseves . BER AMP 
ee bake, B. Meyer..... Se ke oe 783,215 |" tt MAKING. — THIS 
xy, 7 separating process, f. Johnson, Tome 7 
scpaorting sooee, “5. ‘Scheie as.008 ete oa eceneeas eee eres 
Packeting machine, E. T. Pollard......... 782,987 ime ae 
Padlock, permutation, W. L. Stone...... 783,152 yz 4 ue 
Pail, dinner, A. Prenatt................++ 782,921 sale by M et 





Painter’s or paper hanger’s roller, W. For- 











SUE. Bbedn du vabudesecdeseese s evsocecats 
Painting machine, wheel, J. Heinz. 
Paper bag machine, Claussen & Smith 
Paper box, knockdown, A. Wildmann.. 
Paper, manufacturing chemical pulp for. 


f . aie ~ 
Valuable Scientific Papers jaz scise ici, % igre: 


Paring knife and gage, J. F. Lamb 











GLOBE = 


ON TIMELY TOPICS as aa foo A. Imm....... .. 782,852 49 
—— Piling. “interlocking metal sheet, G." it, ’ Thoroughly Reliable 
Price 10 cents each, by mail fj rin. & iancyece 000005 iss, Ta PPB peng ay: 
n tongue, G. 0 DOWER. oc ccccccccecccece ¥ passed uxillary Power 
a Pinions and wheels, machine for manufac- Detroit, Mich. 
01 ve # Suitabie for 
RADIUM, AND GENE, RADIOACTIVE [| vine connection, tuid mipply, 1, Jamen.--+ Tea.008 Working Boats” se 


better 
Pipe supporting device FOR, cccscce 783,081 
scientific “account int has. been published than 9} piftpfork, A. D. Salaman........-........, 783,317 WRITE FOR CATALOGUE 























that contained in SCIENTIFIC AMERICAN 
> tehforks, blank for f ing, J E 
SUPPLEMENT 1429. The paper presents all Jj Phinney, Mauk for forming, Jansen & El" 783,043 | ‘The only device that will remove ALL the scale from ||/ PENNSYLVANIA IRON WORKS CO 
that is at present known about radium and ff! piscer washer, E. Z. Kidd................ 783,048 | the tubes of a water tube or return tubular boiler is 5 
the radio-active substances. Placket fastener and skirt supporter com- Oth Street and Lancaster sevice PHILA., PA | 
ELECTRONS AND THE ELECTRO bined, E. ¥ DWE. 6 veccccssccscsvcecs 783,378 The Dean Boiler Tube Cleaner. / RREGOP YS ma 
NIC THEORY we EL bd SIR Planter, C. P. DUPER ccceccccess «+++ T8B,374 
7 s mgt B.. Vlanter and fertiliser “Histribut. 2 ee - 
OLIVER LODGR in SCIENTIFIC AMERICAN MEE, ewe bees ectvssecesicoccccsndee 783,347 
SUPPLEMENTS 1428, 1429, 1430, 1431, 9) piaque, metal, H. L. Beach............... 783,170 895.00 
1432, 1433, 1434. Plastic block molding machine, J. M. Mc- 700.008 
THE PANAMA CAN ; is described from Dowell Uyosenese auetensers eesectel tesa R83, Bays Fishi h 
the engineering nandpoint in Sciswrivic || Plastic material, machine for forming bull: | 1 nas taken hundreds of pounds of soale from Dotter ue, Fishing Launch 
AMERICAN SUPPLEMENT 1359. Plug, attachment, H.. Hubbell.............. 783,276 | thought clean and in one instance “saved $8) per day ” Equipped with our celebrated % H. P. 


in fuel consumption. Our instructive treatise on 


WIRELESS TELEGRAPHY. Its Progress Pneumatic despatch apparatus, ©. F. Stod- over the world 
dard 783,151 | « Keonomy in the Boiler Room” sent free on request. | =o 


motors. Known 
“Ball Pup.” Complete catalog of en- 
gines for asking. 


and Present Condition are well d . Potato digger. J. A. Buck............5+: 782,947 














i496. 142 AMERICAN SUPPLEMENTS 1425 Powde <i. eae ain eas 
isan rhe rim a ey ia 1383. at ‘ Darva ° Ae he lpg rp 783,4 75 WH. B. PIERCE 08, 
Bi 1527. 1328. 1329. 1431. J press, Hi. - 319 Washington Street, Buffalo, N. Y. FAIRFIELD MOTOR WORKS, Fatrfield, Cona. 
e ~ 
HOW _ TO CONSTRUCT. AN EFFI. pa. co pmnaa ” 290.976 








IRELESS TELEGRA api 
SPRARATUS AT SMALL COST is 
told in SCIENTIFIC AMERICAN SUPPLEMENT 


1363. 


». 
: 782,924 
. 783,186 





SUBMARINE NAVIGATION. An ex- Pruning hook, F. D. Snyder -ee+ 783,324 
haustive review of the subject is published Pulley ar mechanism, expansible, C. J. * 
783,310 


im Sceawrivsc AMERICAN SUPPLEMENTS Pulley, reversible automatic friction clutch 
La La oO c ‘tion «¢ ca, 
1414, 1415, 1222, 1223. Davidson & Kenison.........-........ 782,831 


Le 'UM AND ITS REMARKABLE ]f/| Puliey rim section, expansible, C. J. Reed 783,311 
= env AES are fully described in Pump, oll, T. L. & T. J. Sturtevant. . 783,292 
SSoneues AMERICA SUPPLEMENT 1430, Mie Ged (ORG 0 60-06 06.404006 4 c0cced 783,190 











by mumerous en- Puzzle, key ring, I. T. “Alvord. ay . 783,001 
ouilan ceeanae aug. “3 Race starter, J. J. Connelly.......... 783,366 
Rack. See Display rack. 
THE INTERNAL WORK OF THE Jf} Radiator attachment, E. L. Botts... .. 783,242 
WIND. By S. P. LANGLEY. A painstak- [| Radiator foot rest, adjustible, H. KE. Jen 
ing discussion - the leading authority on GAMER cc cccccccciscvcccsscess ‘ 783,377 
Acrodynam: a subject of value to all Railway, electric, J. Dela Mar.... 783,027, 783.028 
ienevalted te airships es AMERICAN Railway foot guard. krost & Staley.. 783,200 
Susunanaens O06 d 947. Railway, gravity, E. P. Day.... ........ , 783,368 
_— rail splice nut lock, Bryan & Goer- , 
LANGLEY’S AERODROME, Fully de- f) man ....-....2ccceneccseerecseeeeceees 782,822 iO 
scribed and illustrated in SCIENTIFIC AMERI- Gitenr rail stay, H. H. Sponenburg...... 783,149 y 
CAN SUPPLEMENTS 1404 and 1405. Railway signaling apparatus, electric, T. H. wonieak te 
GEE  Sucnhevciscsnes pebtpieeioncros y 
STEAM T S. Their Construction, Railway cont gage adjuster, and holder, D. } 
Operation Commercial Application. TD DOWER osc cccestcasspescscccncesves 783,270 
1307, 130 pumuenase SUPPLEMENTS 1306, nee tooth clip. ae a, cones peensvcen = i 
1422, 1400, 144 1 eceptacle jeposit ~ Demmls.....ccoce BAe 
1372. 1508. 448: = al i447, 1570, Recoil mechanism, R. P. Stont............ 782,883 KLIO INK-CON ROLLED FOUN AIN PE S | 
by experts in steam engineering. Reed and making it, artificial, H. B. Morris 782,918 } : B 
Refrig¢rating apparatus, J. F. Wittemann.. 783,345 i 
PORTLAND CEMENT MAKING is de- }| Refrigerator, F. V. Detwiler.............. 782,834 USE YOUR FAVORITE STEEL OR it 
scribed in excellent articles contained in Refrigerator for clams or other crustacean @OLD PEN IN THE KLIO HOLDER i 
SCIENTIFIC AMERICAN SUPPLEMENTS 1433 foods, A. MOOTe......+0seereeeece oes 783,216 if 
5, 1466. Rheostat, H. L. Van Valkenburg. eal ae an ordinary Sra Ecoles ser eet oe }: 
Rice grading and separating mea J. new oF different ip 
AERIAL NAVIGAS On. . Seeaeeitet 08 oF Mages eee . oye HLIO FOUNTAIN DRAWING PEN if 
ara ae wt = fange, . only fountain bow pen in the world. A boop to 
draughismen. boukkeepers, ete. 


PEATURES OF THE KLIO PENS 


tions of omen: . = dirigible balloons and Rock drill, C. G. Foote.. 
oun Rosin, producing, G. P. 
Use any kind of writing or Grawtes te, eomeneiins 
iw, 


acroplanes wil in 1149, 1150, 





<< ange ana edagaa ORE 





AMERICAN 31305, 1415. Rotary engine, R. I Leach -. 788, 
151, 1404, hat heme Rotary explosive engine, C. R. Twitchell.. 783.236 Ue 2 
F Rubbing or polishing machine, C. 8. Yarnell 783,349 tier, Fy I 
Preesing on if 


Safety or restraining device, M. BE. MeCal- 


Price 10 cents each, by mail }) sina” binst “apparatus, i. 1. Murray... ! Tuan 
A TT 





Sand handling apparatus, W. J. ree oun'aes : seu 
MUNN @ COMPANY Sash balancer, RB. L. Lockerble........ ere. 182.978 Fountain Pen Holder eacaiiional 
Sash fastener, F. H. Ward....--+--+eeeees 783,238 TAKES ANY PEN me ti as 

















361 Broadway New Vous) Bash lock, 1. G. French.cscssccscescccccecs 783.373 ; 
Ries Sash lock, D. G. Boltom..cecssceessereese 73,013; LOUIS WINTER, 902 CENTER AVENUE, READING, PA, 
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The 
Mutual Life 


Insurance Company 
of New York 


Ricwarp A. McCurpy, PRESIDENT 


on 


Abstract of Statement, December 31, 1904 


a en eet RB BRT Se 


Income for 

Year 1904 . $81,002,984 57 
Paid to Policy- 

holders . . 34,726,548 34 
Legal Reserves, 

etc. . . ~. 366,620,552 73 
Guarantee and 

Dividend Funds 74,357,818 43 
Assets . . . 440,978,371 16 
*Insurance in 
: Force . 1,547,611,660 00 
*Increase of Ins. 102,382,979 00 
Annuities in 

Force . . 2,686,419 46 
Increase of 
7 Annuities . 236,787 65 
4 * Insurance written, but not yet paid for, 

excluded. 


a. 




























a 


From its Organization in 1843 up 
December 31, 1904, The Mutual Life 
Insurance Company of New York has 


3 to and accumulated for its Policy- 
F ers over 
J One Thousand One Hundred 


5, and Six Millions of Dollars 
:: ($1,106,701,837) 
WHICH Is OVER TWO 
HUNDRED AND SEVENTEEN 
MILLIONS MORE THAN ANY 
OTHER COMPANY HAS 
ACCOMPLISHED. 


Its Accumulated Assets of 
$440,978,371,16 
are nearly 
Thirty-One Millions More 
Than Those Of Any 
Other Company. 








Yor information as to plans and rates, 

apply* to 

CHARLES H. RAYMOND & CO., Managers 
%6 LABERTY STREET 


STEAM “TURBINES. — THEIR CON- 


Beale, weighing, M 
Serew driver, M. D 


Seal, milk bettle, L 
turran 


Hicks 
Reed cleaners, blast 
Harris 


Seeding knif« .% 


Ashurst 
Sewer trap bk lav 


Shade, window, J 
Shaft tron, J. G 
Sheet metal bedies, 


Soldering aluminium, 
Spectacles, 


tightening mold, 
Spool, F. B. Wood 


Stacker, hay, J. L 
Stake and stake ho’ 
Stamp, hand, J. ¥ 
Station indicator. 

Steam beiler, J. tix 


Steam engine, F. H 
Steam generator, r 


Ftencil sheet, M 


Stove, hot blast, F 
Stove lid lifter, L 
Stove, nursery, I 
Steve or range, gas, 
Piratner and valve, « 
Strainer for wash or 


Street aweeper, H 


frame, Spreckels 
Suit hanger, G. F 


tallic Raker & 
Sun dial, & M. Cla 


lytic production 


Suspenders, Washne« 


Tack grip. F. Burr 


Tank; T. W Snow 
Tank heating furnec 


Telegraph receive 
Roussel 

Telegraph repeatit 
Athearn 

Telephone exchange 
strom 


lee, H. M. Crane 
Telephone receiver, W 


Telephone switch, J 

Therme-electric signa 

Threshing machine ¢ 
Heaalett 

Time alarm, electric 

rire casing, J. 0. Ki 

Tire, pneumatic. H 


Tire, vehicle. W. La 


Rowe 


Tobacco pipes, manu 


Vinton 
Teoth crown anchor, 


Toy, W Horrocks 

Toy or puzzle, C. 8 

Toy packing and avy 
Beiser 

















fee Feta Mae ie 
| Ree ee arcd Pass 





3 Chicken 
Business 
sgh pte | — 


al 
3944 Henry St. BUF! 

















Gaara etree 


a tt, show views of 
lett 


etot your 





ree eed Dept. “i98, piesa 


BiG IN POULTRY. 
Tet fe large enough, and the 


| CYPHERS INCUBATOR 




























Track bed constructi 





Seal, car, ¢ Kachel 


Sealing aud labeling cap for pres 
M 


-- +» 788,320 
.. 788,023 
783,047 
788,256, 783,257 
rve jara, 
. 783,401 
securing, 
783,038 
vice for, 
783,267 
al.. 788,387 
“as 783,010 
. « a0 


Sealing caps on vessels, means for 
1. M 


Reeder, broadcast, L 


Seeding machine furrow opener 


Steam boiler, T. T 


Street or station indicater, H. L 


Tire protector, pneumatic, E. Lapis 


vc b=" |Dry Battery” " SPARKING 


Tires pump for inflating pneums 


Top roll aaddle, J. B. 
Toy, Neville & Hodges 


A. Sweet 
Converse 


A. Foote 


c ontrolling de 


EK Roby, “et 
). Beckham 


ughbren 


Sewing machine bobbin case latch, B. L. 
Bowers . . oeees 
Rewing machine, batten, T. 0. Quist. cesses a 
Sewing machine, buttonhole, D. Mills okd 
Sewing machine tables, cabinet work for, T. 
Kundts eevecce 


BE. Darby 
Hutchens 
apparatus for 


H, Schimmetbusch 
Ship repair mechaniem, J. C. Hughes 
Show case, Weathers & Hill 
Shutter unlocking device, A. KEnsor 
Sifter, H. K. Bender........ 


sucker device for, C. A. Juengst 783,206; the pigments and liquids are only 
Skimmer, M. M. Argersinger 


M. Tomellin 
Trulove 


Spoke mending, wheel setting, and tire 


EK. Ryan 


Spout or gutter banger, EB. 8S. Bankerd ae 


Roseberry 
der, C. W. 8 
Robertson 
H. Simmons 
“inmell 
Parker 
Ball 
P. Altmann 


Steam motor, W. Drompp 
J 


D. Carter 


Stock for the ornamentation thereof, ma 

chine for cutting, G. Kuight os 
Storage elevator, Harrison & Diel 
Stove gas burner, cooking, J. F. 8 


L. White 
A. Rockelein 
Moore 


T. B. Rice, Jr 


~ombined, G. [ 
other basins, 


M. Ramesay 


Sugar cleansing composition and 


& Kern 
Cassidy 


Sulfids, electrelytic process of reducing me- 


Burwell 
rke 


Superoxide in alkaline § solutions 


of, H. Redman 


Surgical bandage cloth, E. Jagers 


k & Brooks 


Swimming device. Biedermann & 
Switch See Teleph: 
Table, P. 8. Truxal 


me switeh 


is 


Tallying device, work, J. H. Tift 


e, ¢ A. Newle 
Tap, automatic, C. Lewin 


and recorde 
= apparatus. 


automatic N 


Telephone exchange aystem, H. G. Webster, 


Telephone exchange system, measur 


Kaisling 


Telephone receiver, hygiene, L. Steinberger 


M. Reever 
1, M. J. Sehie 


leaning attachment, J 


F. Hermance 
ng 
A. Pelmer 


nemuir 


Tires apeon wheel rims, lever appar 
nounting pneumatic, A. Miche 


facturing, A 


Toe calk blank heating furnace 


8. 8. Bloom 
Prest 


Biasell 
sporting device 


Trace, L. A. Wakefield 
m, F. M. Turner 


Traction wheel, F. A. Gerling 


Trains, apparatus fe 
Patterson 
Trolley, C. J. Sosenh 


~| Trousers presser, A 


Truck for use in “t 


Trunk, H. Davis 


w making up, 


miner 
Knorzer 


Tub or pall campy. W. L. Bryant 


Tube making machir 


m, T. Seherf 


Tubes, machine for closing the bot 
collapsible, H. W. Herbst 
Turbine engine, reversible marine, J 


Turbine, steam, F 


Turbines, packing and means for taking up 


thrust in, J. Stug 


Flint 


apf 


Type setting machines, apparatus 
forating registering strips a i Cc 


Typewriting machine, 


A A and 





soeeh TRS, 305 SBne Alege Betas Hard and White Lead and Zine Combir.ed ‘White Lead, Zine Silica 
Lack Porosity, and Blister. = Ferfect Pome 





- 782,975 Ly teed ttle, Cracks and Peels. 











If a paint possesses opacity (covering power) and —Patton’s Sun-Proof Paints cofttain only the above pig- 
easy Sorbie eaaat qualities yt em lead—the spreading and oil ments and age | pure linseed oil and the eS: 
carrying capacity, whiteness and firmness of Zinc — turpentine driers. Then, you ask, if the ingredients 
the porosity, permanence and binding qualities are known, why are not home-made paddie- 
of Siliea—then it is good paint. mixed paints as good ? 

Only then will it wear five years—look Because the knowledge of exact propor- 
well and protect well. tions is tacking —- and chiefly because the 


drawing, 



















Sifter, ash, P. B& Meory......... Poor paint either lacks one or more pigments require a thorough mixing and 
Sifting shovel, W. T. Johnaon 782, of these qualities—or the pigments are PAT T ON > grinding in their dry state, again in 
Signature or sheet gathering machines, not used in correct proportions — or their paste form, again and again in 


their semi-liquid and liquid forms. 


783,235 | paddled together. And this is not possible without 


\un PRoor 









Slack adjuster, automatic, J. M. Hammond 72,848 White lead alone chalks and is skilled labor and perfect and powerful 
Slate working tool, W. W. & E. Burk.... 783,100 blown away — Zine alone dries hard machine 

Small arms, recoil operated, P. Mauser.... 783,12! and brittle, and cracks and peels. The 4 If you would know more about 
Smelting refractory ores, BE. F. Price aos Tan 922 two combined lack porosity and are apt PAl y TS paints, what paints w use, what colors 
Soda fountain, ©. H. Bangs : . to blister to choose, etc., write for our booklet, 


i Paint erm a 


A third pigment is necessary—Pattons 
have it in Silica, the principal element of ATTON 
glass — ground as fine as flour, it checks the 227 Lake } 3 ran oO Wis. 
chemical activity of lead and gives porosity to rape wark Kastern Factory, Newark. N. J. 
the paint. REGISTERED Pittsburgh Plate Glass Co., Genera! Distributers 


EA SY HILL-CLIMBING. * Bhesepaet ace hime elf uch sorrom 


The steepest hill is as easily ascended as descended if the rider takes the 
precaution of having attached to his machine the very latest model of 





$03 <3 0309-3 


mith ies 





Tx2 O04, 





-« T82,814 ; 

- 782,943 THE MORROW BRAKE 
782,902 which has every possible improvement tending toward safety, simplicity 
783,101 and efficienc It ensures easy comfort to the rider under all road con- 

ditions. Al s are cut from — steel and are age ye 
783, 408 Unly one Saal -the Forward Drive. Symmetrical in design, in 
783, 106 every detail. No imcreased friction when pedaling. Price $3.00! » 
koog 783,391 


ECLIPSE MACHINE co.. Elmira, N. Y., U. S. A. 














Merrill 782,866 


THE 
“BEST” LIGHT 


J. Lever 782,860 

Towler... 782,007 

- 783,385 
making is a portable 100 candie power 
783,150 light, cmtns = 2 cents per 


- 783,175 week. urns its own 


782,804 ms en rods w ° 
783,245 Fraak Walton’ stime-t the Ox eaplate Odor. Over 100 styles. Lighted 
electro- Angler of t day w Bris' instanly with a/match. Every 


782 2.980 - Btee! Rod because se it is Gpenear, 

s } more durable, more fiexible, 
,and will not warp or split. 
Our Hand me [llustrated 

Catalogue, Free 

“A Lucky Strike,” 
showing all “ BRIS- 
TOL” Rods, will be 
sent onfrequest. 


THE HORTON MFG. co. 


lamp warranted. 
Agents Wanted Everywhere 


THE BEST” LIGHT CO. 










| 





782 
Howald 

















w ; 58 Herten St,, Bristel, Coun. 
Ww E te “i wl ——— 
ean Sere —|GAS ENGINE DETAILS.—A VALUA- 





783,202 | op werrTry , NC ble and fully illustrated article on this subject is con- 
: SENSITIVE LABORATORY BALANCE. tained in SUPPLEMENT No. 1292. Price 10 cents. For 
782.037. 783.240 | By N. Monroe Hopkins. This “built-up” laboratory sale by Munn « Co. and all pewsdealers. 

tenon balance will weigh up to one ound and will turn witha | esi nie 





ed ‘serv 720 son | (uarter of a postage stamp. The balance can be nest 
—s- | oF aan — ey ae - the a = of sus. a it will 
work as we as a 5 balance. ne article is accom- 
7 pani: Ay by Setaties rting crawines re ‘seta ON TYPEWRITERS 
TRS MS stages of the work "his article is conten n me ; 
rs 783,141 | TIFIC AMERICAN SUPPI La ig ‘7, ». ve 10 of all Makes 





Send for samples of writing, prices, and 
catalogue. Machines shipped for inspection. 

NEW YORK, CHICAGO, 
1} Barclay St. 124 La Balle St. 


jcents For sale by MUN y ~-- By ‘New 
783, 270 =H York City. or any Cookeatior or newsdealer. 


>| The Best AUTOMOBILE 





782,012, 





se 


























i? rs 
mh =[Beeko Spark Cell TYPEWRITER 
Electrical BB SR Yor«e 3 XC H A N G 3 ‘ 
os a a For Catalognes address 
: JEFFREY reer sscmetrtemg cou coin "Irene oreo. 
a Drilling--Hauling--Washing Machinery. NeW YoRK Danver 








i Koerwer "8° | CONVERT YOUR BICYCLE INTO A MOTORCYCLE 


783,241 


By attaching the Mesco 1? H. P. Motor Equipment 


which includes 1 H. P. Motor, Carburettor, Tank. Coil. Batteries 
in case, and all accessories to make a complete machine ready to 

tun when attached. Choice of chain, belt, or friction drive, 
Weight, 50 Ibs. Price, $75. Write us for agency in your locality, 


IF IT Is FOR THE MOTORCYCLE WE SELL IT 
The Motor Bicycle Equipment and Supply Co., Butialo. N. ¥. 


toms of 
7 


Seott 





for per 
Rozar 
erpool 








Typewriting mac hines or the une platen or ic 
teller for, T. F. Nolan 782.871 
Umbretla, F. Sorenson 783,325 
i { Warren 733 1a) 


Universal coupling 
Valve, C. W. Kenner 


Vaive, H. ©. Kinnison 


Valve, W. C. Rife 


Valve actuating means, ( EB. Hilt« 


Valve actuating mex 
T. Kitchin 

Valve gear, explosive 
Daelenhach 


Valve, retary, 3G 
Valve, tank, M. Re 
Valve wedge. gate, R 
Vapor barner, tncane 
bart 

Varnish, making, G 
Vanit and vault door 
Vehicle, R. N. Marts 





hanism, steam 


engine : ce 8 


Valve operating mechanism, Allen & 
R 


Elliott 
illy 

Shirley 
leacent, Hendy 


Tuschel 
T. W. Kerr 


Yehicle brake, D. Berry 
Vehicle dumping apparatus, A. L. 


Vehicle, horseleas, P 


Vehicle steering and controlling mechaniam, 


S. Clarke . 
Vehic “he steering mec 
Benson 


Flucks 


hanism, motor, 


a A Rare Chance for Novel heads 


: Everybody likes to read a good novel. Here is achance for them to get the very lafest,"best and most 
& A. G | popular novels free. They are all bound in cloth, and are the regular editions sold im the bookstores for 


a 783.105 | $1.50 per copy. By the actual reports of the booksellers throughout the country, the six best-selling 


mm 
engine, 








books to-day are 
™ 
tan | Be The Mceequerader. By Mrs. Thurston. This|4. The Seawolf. By Jack London. This is the 





& Sto story bas created more ‘teterent and more discus- powerful and orignal novel by the author of “ The 
sion than any other novel for a long while Cali of the Wi 
2. ‘The Pr ros ter. By Ralph Connor, the author | 5. The Prodigal Ses. the newest and strongest of 
| < a an rom , Glengarry,” ‘Black Rock,’ Hall Caines novels. Author of “The Christian,” 
i The Sky Pt ite. 
: 3. incite ot ame By George B. MeCutch- | 6, God’s Good Man. By Marie Corelli. An absorb- 
Young 783, 165 eon, author of “Graustark.” It is a fascinating ing novel in which Miss Coreili discusses some 
783,114 story, full of incident and romantic interest. vital problems of the day. 


Ee 783,021 Our Special Offer is as follows : To any person who = mat us two yearly subscriptions 


782,818 for the Metropolitan Magazine, we will send, free of all charge, any 
723,005 | One of the popular novels mentioned above. Every reader ought to find in this list something to suit his 


Vehicle wheel, 6. R. Bohannon 
seme bebe v2 W. 8S. Plummer . are taste. The subscriptions must be accompanied by the regular subscription price of $1.80edch, Send us 
« ‘ : ‘ 
Voting Petes on * RN RB. Taisey.... we two subscriptions, your own subscription and that of a friend (or those of two friends), with $3.60 (the 
Washer. See Placer washer regular cost of the two subscriptions alone) and you will receive, free of all charge, one of the novels 
ate ye = es aeQeten, Fr 798.088 advertige’ shove. The publishers’ price on these books is $1.50 each. Please note that our friends 
Water, apparatus ‘for ‘separating oly or : should be careful to request the books when ordering subscriptions, 
similar impurities from, .Davis & Per- 





POLE sapereeer aeveeecccssccceseccesenss 188,1071 THE METROPOLITAN MAGAZINE, 3 West Twenty-ninth St. New York City 


. « 









































MARCH 4, 1905S. 


Scientific American 











Build Your Own Boat 


BY THE BROOKS SYSTEM 
Youcan buik. your own Launch 
—Sailboat—Rowboat or Canoe 
im your leisure time—even- 
ings—and the work will bea 
source of profit and pleasure. 
liga when we show you 
S12 covers the cost of a 860 
beat. Cheaper beats cost less 

pat pan oy ag Write us—we'll 








how 
The Brooks System consists 
of exact size Printed Patterns 
of every piece, with Detatied 
a complete set of 

Work Hiwetrations, show- 
ing each step of the work, an 
temized bill of Material re- 
4 how to secure it. 


quired an: 

Over six thousand amateurs 
successfully built boats by the 
Brook s System last year. 

Tr cent. ¢ them have 
bail the eir second boat. Many 
in the boat manufacturing 

pete 
pace cata! in 
htsman. . 
each 
beat, ands fu 
When so ordered~ Patterns are « 1. 
charres , 






















business. 
Patterns of all kinds and sizes from 
Prices from 





Spangenberg’ s Steam & 
Electrical Engineering’ 


By E. SPANGENBERG, 


Price . formerly Super- 
$3.50 intendent St. Louis 
School of neering 
ALBEUT UHL, A.LE.E, 
an ATI. 672 


pages, 6:8 illustrations. 
Only work containing 
1085 Questions and An- 
swers on every branch of 
engineering. 

Easy to Understand 
Written by practical men for 
practical men in an easy an 
simple style. Treats of Gas 

Gaseline Engines, 
Stationary and Locomotive En- 
gineering, Compressed Air, Re- 

oe Hydraulic pElovators 

has Over 200 Pages on 

Elec tricity. Agents wanted everywhere. 

GEO. A. ZELLER. Publisher, 68 S.4th St., St. Louis, Mo. 
40-page pamphlet tells all about it. 


Electrical Engineering 


and Experimental Work of Every Description 
We have every facility for producing first-class work 
promptly. Our factory is equipped with modern ma- 
chinery throughout. 
Cc. F. SPLITDORF 
Engineering Dept 17-27 Vandewater St., N. Y. City 











are successful and gaming better 

postions and salaries pore 
Electrical s Migehanical, Ene 

E Mecha 





Co pee, Teter 
Arithmetic, Alge 
a institute. Test b books free. 
Write for free book, “Can I Become An 
ELECTRICAL ENGINEER INSTITUTE 
Dept. A, 240 West 284 &t.. New York 


a 
Students hee, to positions. 
Elec 


” 


Complete Electric Lighting Plant sus 
rice, $84.00 
ig 





P 
Dynamo only, for e.ght 16-¢.p. 
lampe, $26.00; lamps, wire, 
atures, etc. . $8.00; just suit. 
able for residences. smal! fac 





A atrictiy 
nteed outfit. We 
special p rpose 


pg" esually without extra 
Send for Bulletio Ne 
The Siaridge Electricai 
Mtg. «, Water Street, 
Elbridge ONY UB AL 


SAN JOSE > 
Santa Clara Valley 


CALIFORNIA 











Seil Unsurpassed in Fertility. 

Climate Equable and Healthful. 

Educationai Facilities Leading the World. 

Opportunities for the Home Seeker. 

Gilt Edge Propositions for the Investor. 

Magnificent Enjoyment for the Tourist. 
Send a 2c. stamp for our booxlet, 





SAN JOSE CHAMBER OF COMMERCE 
San Jose (Hozay), California 
Mention Scientiric AmEnican. 


50 ‘Years’ 
Experience 







Trade Merks, 
Designs. 
Copyrights, Etc. 
Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
Invention is probably patentable. Communica- 
tions strictly onfidentlal. Handbook on ae 
sent free. Jidest agenc: “ for securing patent, 
Patents taken through MONN & Co. recetve 
Speciai Notice, without charge, in the 


Scientific American 


A handsomely illustrated weekly. Largest cir- 
culation. of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newsdealers 


MUNN & CO. 2¢: sroncway, NewYork 


Branch Office @5F St. Washington, PD. C. 












Water closet ms rag oo railway passenger 
bh, A. L. Lefeve: » nye? 


coac! eve 
Water closet tank, J. G. 
Water heeter, P. T. OBE secsce 
Water heater, gas, D. J. F. Buck 
Water heating device, B. J. —- 
Water meter, McCreary & Niema 
Waterway basin flushing quem, 






oe EEO RP Spa EeerR 
Watering. trough, qatematte, C. Noteboom. 783,068 
Wearer, calf, W. H. Price............. ++» 783, 
Weather vane, PRA i. 9g E. Ames ...... 782,811 
bey and packaging machine, F. G. 
GBS tp Uh Lae cua lGnt det cnsdecseie 782,874 
baler — - 2 machine, automatic, E. H. Rich- 
a EEE CER AI I Hi BI: 783,078 
Well drilling machine, L. D. Shryock...... fas2e 


Shryoe 

Wells, device for use in drilling or ¢ 

out, N. H. Bowlby we Teng 
Wheel, OF. FT. WORF once ccccccccss 
Wh heel, E. C. Madden ........ 
Whip, F. EB. Cowles .... 
Whistle, A. F. Kuhl ..... 83, 
Winding machine, cord, C. BE. Dailey...... 783,247 
Winding or other pes hines, web tension de- 











vice for web, J. OEE. 8 Kagnc sheeh 782,900 
I lw indlass operating LF G. Gray... 782,846 
RS = SS eS Revere -++ 783,163 
Yindmill, horizontal, EB. B. Gould.......... 783,036 
Window, Leicht & rere Ves vcenecechaus 782,015 
SO, a SOU PGi ad's 6s oe danecueien 83,164 
| w — pappers and lock, E. A. Hornbos- 
| wep, Oh, FE, cn eeeerseescesssensusesceesence 83,119 
Wire’ te coed or lug, G. A. Tower pnaes See 783,333 
Wrench, F. B. McGovern ..........cceeee 782,083 
po ee A pO BRR ees rarer 783,071 
| Wrench, B. J. J. Gregergon ..........-ccece 783,263 


Wrench, A. G. Hunter .. 
Yoke clip, neck, W. Bishop 








TRADE MARKS. 


| Butter making compounds, W. V. Birew rt. 44,213 
Cigarettes, H. P. Strause .. 44.203 
Cosmetic cream, National Toilet c Bs seseccee C60RE 
Dessert preparation, Fruit Puddine Co....... 44,212 
Figs and raisins, C. J. Missir ............ 44,211 
Food made from wheat, breakfast, ener 

Washburn Flour Mills Company. +++ 44,209 
| Jars, preserve, Whitney Glass Works. , deen 44,22 
| Leather polish, Nugget Polish Co. ........ 44,220 
Mail chutes, G. Condory ................ 44,230 
| Medicines for the cure of certain named dis- 

eases, IID Bie si4ns db tdd ma bade 44,217 
Medicines for the cure of certain named dis- 

eases, proprietary, Katharmon Chemi- 

GE FO ringed 05400460 0neceidas sakunkaes 44,218 
Metal polish, L. D. Curry ahd retin 4,221 
Metal products, certain named, “Me Adamite 

Metal Co. . akses cu mbsbthhobodane 4,231 
Molasses, J. Bird | y WME Siexcecan taakeeeca 44,232 
Music rolls, perforated, Aeolian Company . 44,227 
Oll cloth, certain named, Standard Table 

ee CINENY Ds. 06505 9.90 5p bx0c 695s 1eEpeanee .222 


Photographic processes, “e che mic ‘als used in, 
i FD. -o'.c0 vedas ¥aicese> 44,219 
Pianos and piano players, Auto-Grand Piano 


Ki etodubadebkpebinacane thie .228 
Powder, face, ‘National Dates GA. accccccses 44,207 
Powder, face and foot, G. Brandeis ....... 44,208 


Publications, certain named, 
Textbook Company .......- 
Scales, wetghing, J. E. Cochran 
| Sewing machine needles, C. H. Ci 
Soap, ©. PF. White ....cccccscccece oones 
Gesellschaft mit 





International 








Soap, Wilhelm Anhalt 

Reachrankter Haftung . 44,205 
Storm shields, American Storm Shield Com- 

pany 44,224 
Syrup, corn, Chicago Concentrating Company 44,210 
Tonic beverage, Aphro Co. .... ; +++ 44,216) 


Wall coverings made of paper and textile 
material, Salubratapeten Fabrik Basel.. 
Waters, table, White Diamond Water Com 
Baty GE TIAGUE cicactussisesvovcesses 44,214 
Whisxy, Cook & Bernhe imer © ompany ostese 44,215 


| 
44,223 | 


LABELS. 


“Acorn Brand,"’ for tapes, braids, and bind- 








A Prnetend Gals, 9,8 deteDincses, Boudin hed Morccco. “Over 200 tah pane braces. 
__ mange @ bait Se cena em benat oeieaes oe Se 
SPECIAL INTRODUCTORY OFFER 
ep cen thene heute 20 y 


rf rn 





We will on receipt of 


ST .OO 
On Approval 


(Bxpress Prepaid) 














NOTE.—This special offer will be finally 
WITHDRAWN NPA ROH 31 


PARTIAL a OF evening oho 
struction, Third 


Part I.—Static and Dynamic Electricity. 
Obm's Law. Wire © culation. 


ries. 
easurements. Wistag pe 
Po ae Klectne Telegraph, tnel 














SOME OF THE WRITERS 


ret, g B Crecker, Cot, Unty. 
William Esty, Lehigh 
iversit eet “Cyclopedia of Fad Electricity ” 


Cushing, Jr.. Con Engr. the follow 
Beef ficorae ©. Shaad, Univ. Pe os pa aaa ie 


4 toi Si i, nope ie Ginee eae 4 
io wnt c on U as 

J. p sd Pere Western Ed. ockks telco $20.00). Otherwiae if I netily ye ca white Ss 

wi iilie oyrer, N.Y. and N. J. 


ve days See Tee will 
mv money and send for the books, It ts fi full en- 
gineering course before October Ist with ed Schon 1 ‘at be te ange iis — 
hee Ch. of Quad. Dept.. eget. 
Derr, Maes. Institute 
mo 


on my course for amount paid for the Cye 
Street and No... 
mma, Cooper- 


AMERICAN SCHOOL OF CORRESPONDENCE, Chicago, Til. 
Gentlemen :— Enclosed find $1.00 for » oe edvortanl Nesmlonte dalomengey eo 











Name 














H. 
*Tawitt Co 7 
A. Drodentah Cc ‘ellins. it 


AS 
A 200 page Pulletin giving full information in regard to our coursesin Electrical, Mechanical, Steam 
au: Civil Engineering, Architecture, Heating, Ventilation, Plumbing and Textiles, sent on request, 


AMERICAN SCHOOL OF CORRESPONDENCE 
Armour Institute of Technology, Chicago, Hl, 

















ings, Wick Narrow Fabrice Co. ... 11,884 
“Apfel Champagner,’’ for beverages, Sc hone- 

ee RES I Pre ree 11,898 
“Bouquet au Fleur Naturel Parfum - 





poleon,’’ for cologne, C. ahayel 11,890 

“Chocolate Mint,’’ for peeneseeee Liquid Car- 
bonie Co. .... covccess S805 

“Dr. Low's Sterile. “Wormle: ss Pure Cider 
Vinegar,’’ for vinegar, C. EB. Low...... 11,901 

“Dr. Taylor’s Blood Purifier,’’ for medicine, 
| Dr. Tayler Remedy Co. .......--++++ 11,893 
“Eagle Special Brew,"’ for beer, A. Storck.. 11,900 
| “Ee-Zine Skin Soap,”’ for soap, C. L. Boyd. 11,891 


“FP. F. V. Baking Powder,’’ for baking 


powder, F. F. V. Baking Powder Co.... -11,902 


PRINTING THAT BRINGS RESULTS PAYS YOU . 

attend to every detail of Writing, Illustrating, Printing and Binding Booklets. 

Inventors and manufacturers wishing to sell or exploit their patents can do it very 
effectively by good circulars and booklets. Estimates furnished. Send 8c. 

for samples and handsome souvenir engraving of St. Louis Exposition, 14x20. on 20x24 paper 

C. L. WRIGHT & CO., 132-4-6 West a Street, New York! F 
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*“Gloria,”’ for letaahdaenete Seche, Smith & 
OG.  ccnes : ee enceeecsesess 11,889 

“Gulbrandsen’s ‘Hairo,’ * for hair "tonic, Cc. 
Gulbrandsen ... 1... cece eee cceceresees - 11,888 

‘“‘Hug-Me Gum,” for c he w ‘ing gum, Best 
Gum Company .. .. 11,904 
‘‘Indiana,’’ for beer, Home Bre wing Co.. 11,809 


“La Dureza,’’ for cigars, American Litho 
graphic ae re tee tee aeeesenes 
“Lowney's XXXX Chocolate Powder, for 

chocolate nowder, Walter M. Lowney Co 
“Macroma Ointment,”’ for ointments and 
salves, J. H. Moore .........-++-- seees 
“Meiton Prints,’’ for print cloths, Neuss, 
Hesslein & Co. 


11,895 | 
11,903 | 


11,892 





11,883 








SPECIAL MANL TURING 
DIES Ant STAMPING S TO ORDER 
; . P ” f Seconds count. Be ready at the start with 

Badger’s Fire Extinguisher 
fire. 
Oa cee i ring you the information 


ci BADGER ma EXTINGUISHER ©0, 
80 Portland St., Beston, Maas. 


vinTER 








aachiner rh. Be 








Bottiers 
‘PG. CO, 8% Clinton Mil 
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| The Loomis Automobile & Marine Moociakios 
Known the world over for efficiency ond durability. 





nventions di aw LIGHT 


V. BILLAARD, Fox Bidg.. Franklin ‘ocste. New York. renee rh ny Baer Riv 
het, It" Spotty ee 


iereiase anaes et eee 


nee, U. 8. A. ieemy 


DELS i SER eh TAL. SSE. 














uffiers and Circulating Pum 
LOOMIS AUTOC. AR CO., Westdeld, 





“Napolean See ¢ ‘hampagne,” 4 for c hampague, 
Brooker & Co. 11,807 
“Red Cross Hair Pins.’ * for ‘hair "pins, EB. a 
& J. Bass . . 11,885 
*“Richman’s Straight Cc ut Se gars,’ 7 "for cigars, 
Richman Bros. e 11,804 
“The Duchess Hair “Pins,” “for hair pins, 
B. & J. Baas ......---:- By 11,887 
“Tip Top Hair Pins,"’ for hair D na, EB 
eee oe ; ye 
“White Flake," for ‘lard compound, Ken 
| tucky Packing & Provision CO. ccccecs 11,906 
( var pesetary 
4 PRINTS. 
“Behind The Times Up to Date,"" for beer D 


taps and bushes, American Tap Bush Co 1,220 
“Spring 1905 for clothing, Federal Litho- 
grap 






“spring Suminer” ips, for" ciaiing tor "| MODEL AND EXPERIMENTAL WORK. 


evening wear, Fede ral Lithograph Co .215 KI i M 


for monet, Fed 





“Spring & Summer 1905, 
eral Lithograph Co, ......-- ; 

“Stone’s Moth Powder,” for moth powder, 
Stone's Moth Powder Co 

| “Summer 1905,’ for clothing, Fede ral. Litho 

graph Co 1,216 





1,228 


ec | M Ma 


RYING MACHINES, “siaticat'xc.” 





ehe.a DA 


GEAR WH 


echanicai Instruments, Smal! Mach’y. ada] 4 
1,217 to 1.219) EDWARD KLEINSCHMIDT, 82 W. Broadway, New York 














DYNAMO CAST I NGS 


Parte of the Frank 





| The Eureka The ‘Standard ‘Water Softener 
for water softening ap 


MODELS fen noveltion tranutactured and sold Print pina Ht EB. i ot 


| of the World,’ 

| paratus, H. Romunder .. ,222 

|‘“Tulepo Hair Restorer and Dandruft Cure, ‘og on aluminum. .S. Noveity Co., Lily Dale, N. ¥. | costings, 61.50; partly machine 96.00; fully machined, ready w as 
| for hair restorer, J. F. Bradley. -- 1,231 semisse, 94.50, Il directions. for booklet 


oi etperiess Toole | ane 4 _Seectal Piackines, Models | PARSELL rs WEED, 129-181 W, Bist ie, New York 


Moy; 
Inc.. 87 Frankfort 8t.,.New York 


iy p Lg 





ber of the patent desired and the date be 
even. Address Munn & Co., 361 Broadway, New 
York. 
Canadian tents may new be obtained by the in- 
ventors for any of the inventions named in the fore- 
For terms and further particulars 
., 361 Brosdwar. New York 





going 
eddress Munn 


oping inventions, 


“IN VEATORS. jour pects 
a Baan es 


| A printed copy of the apatieatien and drawing 
tent in the foregoing list, or any patent vv 
in print’ issued since 1863, will be furnished from MODELS r vv | [toe imactinery. Presses. olen, 
this office for 10 cents, provided the name and NACKE & SON, 26-42 8. 9th St., Philadelphia. Pa. 





anufacture M “© anadian Patents, Manicipalities have leted 

graves of al! PSaataL Gre. oe. with me thet advantages and inducemen'(st new in- 

~~ ——— Le 3 come’ s. | show cost of ‘on any 8 powers and repert 
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"Te PACL grtigis tad Pegt expert advice ‘ FREE "Gixolusive in industrials 














all one — nS 
tionary or 


DON’T BUY GASOLINE EN 


- Costs Less to: 
Mention this paper. Se pee. lenb von Cataconne. 


CHAS. F. Rouain, Bt. + CARIES OFt. 
ENGINES ==: MASTER WomKMAN,” 
VEMPLEPUMP 00. Mine, Mecgher Met tg ‘This fs « SOUR ere en 
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Sere en tone Magen Soret 
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*s Fata iit of the 


WALTHAM [PG, CO., 


Scientific 





American 


MARCH 4, 1905. 




















Orient Surrey, Price 8450 


For Four! Passengers’ 


distance being 
je that no other autumobiie bee over 


Pe Ricard catalogee free if you address Dept. H. 
Waltham, Mass. 


————$__——— 





Union 
Made, 





a light, sure Mh climber oa je == 6 
in half an hour, and take it right out on the BETTER THAN OTHER Fg gm w4 ANY PRICE. 
cout a mile torun. Mra. D. Ham Pots-| Hl onigr ine ied 1, Dowgl 
ms “o . a 
says: "1 drove the Buck A000" miles ¥,/ iP ae det Baha thet wri Wa in — apres 


W. L. DOUGLAS 
*3.50 SHOES i. 





$3.50 shoe and found ee smakes 


and sells 





€ Goat rf ougta ae 


2 te fi the Anest pateni 































Ber. 


Dupite Site 

Boirence Toanees 

Winner of the Grand Prize, World’s 

Fair, St. Louis. $3500 f.0.b. factory. 
Send for catalogue) 


Packard Motor Car Co. 


rther information, write for /iustrated 


. Pen, HOLD THEIR SHAPE, 
a, -~+ hin in hie $8.59 oReee. 
leather produced. the 

—. , EYELETS WILL NOT a BRASSY. 


Re table to “yy Pe og’ fs extra prepare del rs delivery. 
W. L. DOUGLAS, 157 Spark Street, Brockton, Massachusetts. 


50 shoes 


AND $2.00 SHOES [gag 


than any other 
Corona manufacture 
wore 
ess in the world, $ 4 
If you desire $10,C ie) 
Spring Styles. : prove th 





























pongen. 4 a7 Neders. 
More clusive 
an any other car 
nteed Deliveries. 
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ngticua, ine! 
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waren oe pipene, pr Bey momvees 









































MODEL K 


There are three models described in our ca 


many “ Haynes” improvements and advantages. 


Medel M- 6-18 HP. 


81 in. Whee Wheels, 3 


NEW YORK 


TE EAR PL LAO 


17% feet long. 2 horse power 








engine. Speed 7 miles. Seating 
capacity, W persons. Price, com- 
plete, with al) extras, 8450.00. 

Not a row-boat equipped with 
an engine, but a launch with a 
reputation having the same 
qualities of workmanship. ma- 
terial and finish that are put 
imto the most expensive boats. 
Equipped with an,engine which 
has stood the test of time. 

fame boat in knocked-down 
form, every ‘part furnished, 





Net carefully fitted, $65.00. 


Descriptive catalog sent on request. 


Doss Depliontor Co, Daas Bg, 111 John Bt, New York 5 |, DeKalb’ merece Bt. Louis, Mo. 


MILL 5 FOI FOR ALL MATERIALS 











First Impressions 
Are Lasting 


First glance at the HAYNES and you're im 


pressed with its appearance—it’s the equa! of cars at 
higher prices, and it's just as good as it louks. 
doesn't always regulate the value. because we couldn't 
use better material if paid double the price. 


Price 


Then in mechanical construction we have the benefit 


of Mr. Haynes’ expert knowledge and extensive experi- 
ence (as he built the first gasoline carin America) and 
the many new features adupted are evidence as to bis 
ability to keep “ 
free from troubles, and one that’! add pieasure to your travels and trips 

talogue, which you should write for, and carefully study the 


ahead of the times” and give you a car 


PRICES i] 
Medel K - %-40 H. P. 4-Cyiinder, 108 in Wheel | Base, 4 in. wheels, 44 in. Tires, $3,000 j 
Victoria or Folding Extension Top, $200 « 

ZC zy linder. Double Sine. “Entrance Tonneau, } 
in. Tires, . | 
Medei L.—6-15 H, P + viinder (Two-Passenger. with Folding Front 

Seat), Sl in. Whee! Base, &2 in. Wheels, 3g in. Tires, ee 


Regular ** Haynes’? Three Speeds forward and reverse, controlled by one lever, used in all models. 


THE HAYNES-APPERSON CO., Kokomo, 
The Oldest Makers of Gasoline Cars in America | 


1.500 
1,350 


Ind. 


Member A. L. A. M. 


CHICAGO 





oT ST PUBLISHED 


Scientific American 
Reference Book 


12me. pits Pages. .. Page, 5 i. ted. 6 Colored 
1.50, pestpaid 
The result of the queries of 
three aten readers 
and corres: nts is crysial 
lized in thin | book, which has 
in course ou: preparation 

for months. it is indis: 
ble to ev 





and is much more 2 complete 
and more exhau 


been drawn from over one ton 
ot Government reports alone. 
book of everyday reter- 

ence - more useful than an en- 
eyclopedia, because you will 
find what you want inan in- 
stant in a more condensed 
form. Sixty — of a 


ible fc hh 








ence iv" ade t 
the Aotearoa nmmcs “AN to present to the purchasers 
of this book a remarkable aggregation of information 


MUNN @ CO. 
361 Broadway New York City 


ELECTRIC LAUNCH MOTOR. — THE 
ign in this paper is for a motor of unusual simplicity 
maon which can easily be built by an amateur 

of pow % feet 


rrr peed 4 7 miles 
Tl cuts. SCIENTIFIC 
Price 10 cents by 


is bie of prvpelll 
per hour. Illustrat with 21 
AMBRICAN SUPPLEMENT, No. 1 





mail, from this office and from ai newsdealers. 








|The man whe owns or drives an Auto should not use an expensive watch. 
New England screw cas:d watches are perfection for Motor work. 


Dust and wet proof. 


|THE NEW ENGLAND WATCH CO., 37 @ 39 Maiden Lane, New York | 


63 Victoria Street, 


WATCHES 


Accuracy guaranteed 


Liverpeel. England 








actual manufacturers—not a commission house. 
nena do save our a one third on — prices 
Girect to user a all deal pro 
he “ ae eee iaentes cote 











COLD GALVANIZING 









NICKEL 


Electro-Plating 
Apoaratus and Material, 
Tas 
Hanson & VanWinkie 
Ceo., 

Newark. ®, 


@ William 8t., e ¥. 
wage. 5 Comes St. 


$3,000 


A YEAR 


is not an unusual salary for an 
electrician — many earn much 
more. We can teach any man 
electricity. Have proved it. We 
can qualify you for a good posi- 
tion before you realize it. By our 
method of correspondence instruc- 
tion beginners in the electrical 
field can commence work at a 
better salary than if they started 
without training. Write and ask 
how. 

Just think! We offer to show 
you free of charge how you can 
positively earn a good salary and 
make a place.im.the world for 
yourself. Isn’t Gt. worth asking 
about? Write to-day and know 
tomorrow lw to become an elec- 
trician. 

Ask for free Electrical Booklet. 
international Corres; 

box 43. Smee, Pa 


BACKUS 


GAS « GASOLINE ENGINE 


Simp Economical, Durable. 
Suitable for all kinds cf work. 


BACKUS WATER MOTOR, cheapest power known. 
Write for circular and prices. 


BACKUS WATER MOTOR CO., Newark, N.J..U.S.A 












































ENGINES 


are of 4 cycle t speed control approached by no other 
make; smeeniy aoe CeO SS epeeds wenying Sem 
ido to Ta vevolutions perm mini 

1 Cylinder, $b. p. a TD 


* Geter eno a 10. . 20h. 
akin . Order 
lor delivery. 




















Ez- 

be ge, 
Geld Med Shaphounh bas teow acarted' to Ws 
Mots & W on ae ore na Purchase ition at St. 
Lonis, 1904, 





EVERY PART OF THIS DRIiL 


has its voice in the matter of perfect work 


Goodell’s Hand Drill 


embraces features never before used upon 
tools of this casecner Double gears 0 
. One chuck. Capacity vo % inch. 

Get our catalog. 


GOODELL-PRATT COMPANY 
Greenfie'd, Mase. 


THE WATERBURY 
Emery Grinder, 


th adjustabie table, for flat surface 
ordi- 
grinding: — and for 
3” Send for Catalogue. 
BLAKE & JOHNSON 
P. O. BOX T, 
Warersury, Conn 


ESSOP STEEL 4 
a F CRUCI BLE SHEET STEEL 















WASHING TON 








